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Chemicals 
Condensed Milk 
Drying Oils 
Dyestuffs 

Fruit Juices 
Industrial Starch 
Lard 

Leather Finishes 
Lubricating Grease 
Margarine 
Paper Coatings 


Paraffin Wax 
Pharmaceuticals 
Photo Emulsions 
Plastic Cream 
Plastics 

Printing Ink 
Shaving Cream 
Resins 
Synthetics 
Textile Sizing 
Vegetable Shortening 


literally flows along 
for new heights of speed, qual- 
ity, and economy when you process 
things in the above category with 
VOTATOR apparatus. 

The material is pumped in at 
one end, comes out the other a fin- 
ished product of proper tempera- 
ture, texture, and consistency. 

Incorporating a highly efficient 
heat transfer mechanism, VOTATOR 
apparatus heats and/or cools, 
mixes and plasticizes, as the mate- 
rial flows through. The operation 
takes seconds. Remarkable vol- 
ume is achieved in relation to use 
of floor space, manpower, heat 
transfer medium. 


VOTATOR is « trade mark (Reg. U.S. Pat. Off.) applying only te products of The ¢ 


Let Flow 


The continuous nature of the 
VOTATOR operation cuts cost. And 
its closed, controlled character 
makes for uniform quality. Time 
and temperature cycles, viscosity, 
aeration, and other factors can be 
precisely regulated. ‘‘Weather’”’ 
problems are eliminated. Contam- 
ination and spoilage are prevented. 

Do you process a liquid or viscous 
material? Tell us what it is. We 
may be able to tell you how to 
streamline the job. 


THE GIRDLER CORPORATION 
VOTATOR DIVISION, LOUISVILLE 1, KY. 


150 Broadway, New York City 7 
2612 Russ Bidg. San Francisco 4 505 Forsyth Bidg , Atlanta 3, Ga 


APPARATUS 


For the Continuous Processing of Liquid and Viscous Materials 
in a Closed, Controlled System 


} 


One of many variations of Vor ator 
apparatus, for paraffin wax in this case 
Four of these units at Continen(al Oi 
process more than double the \ lume 
formerly achieved with open-ty pe: quip” 
ment occupying about the sam floor 
space. Liquid enters at 138° F. an’ in4l 
seconds is discharged at 116° F. !'recisé 
control assures uniforin crystalli: «tion. 
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OVER 5 YEARS ON THE JOB — CON. to som 
TINUOUSLY! That's the record of this 5 
hp motor. Heat, moisture and chlorine probler 
fumes make this chemical location a real 
test of motor value. that of 
nomic 
going 
bad bre 
includir 
EXPLOSION PROOF SPLASH - PROOF TUBE VENTILATED 
MOTORS. Designed to give MOTORS. Sturdy, rigid MOTORS. Totally enclosed, Year, to 
absolute safety in the most construction with ample fan-cooled with newly de 
dangerous locations. Multi- protection from top or side signed heat transfer system on short 
ple seals isolate inside of directed particles or liquids. that offers protection against None 


motor from outside air. Ap- 
roved for Class I, Group 
locations. 


Suitable for outdoor use. 
Available with 50°C or 
40°C temp. rise guarantee. 


both explosive vapors and 
corrosive atmospheres. Ex- 
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The Marshall Program 


WHAT WILL THE MARSHALL PROGRAM mean to 
American business? What industries will be called 
upon to meet the needs, and how great are they 
likely to be? Will the program carry with it an- 
other dose of inflation? Are new bottlenecks being 
created, or will old ones gain a new lease on life? 
Where are material shortages likely to fall most 
heavily? 

These and a hundred other questions are in the 
| minds of many American businessmen today. Un- 
fortunately, no final or precise answer can be given 
to some of them. And it is in the nature of the 
problem which the Marshall program tackles — 
that of getting Western Europe on a steady eco- 
nomic foundation — that no precise answers are 
going to be possible. We have only to view the 
bad breaks Europe has collected since V-J Day, 
including the blizzards and drought of this past 
year, io see how the economic picture can change 
on short notice. 

Nonetheless, the broad dimensions of a Marshall 
Program are sufficiently clear to permit more than 
@ guess about its impact on American business. 
Both |iere and abroad committees have been busy 


for months shaping up Western Europe’s rehabili- 
tation needs. At the same time a mine of informa- 
tion has been pulled together about our own out- 
put and capacity. The result is a small library 
of technical reports which carry most of the facts 
Congress needs for a decision on the immediate 
problem. 

McGraw-Hill’s Department of Economics has 
waded through these reports and queried industry 
itself to determine the likely effect of the Marshall 
program on American business. This report carries 
the main results of their investigation. 

One conclusion emerges clear-cut. American 
business can not provide the assistance Western 
Europe will need without considerable cost to 
itself. Such costs are outweighed by the gains that 
can be expected, economic and social, as well as 
political. Nevertheless, business will want to antici- 
pate those difficulties that might arise and move 
to overcome them. The following pages, there- 
fore, highlight both the problems and the benefits 
that are likely to fall to American business as a 
result of the Marshall program. 
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The Marshall Program 


WHAT 


WESTERN EUROPE’S INDUSTRIAL MACHINE has picked up 
considerable speed since V-] Day. But vital gears are not 
meshing and industry isn’t getting the job done that is 
necessary. The things people most need are those that 
are lacking. Food output is down more than a fourth. 
Coal production is lower by a fifth. The net result is 
a living standard that ranges from bare subsistence in 
some countries to a level far short of prewar in others. 
And even this depends on imports for which the area 
can't pay. 

This melancholy economic picture has its political 
counterpart. The best organized and the most energetic 
political party in France and Italy is Communist. While 
the Communists in Germany and Austria are less strong, 
they still are an element to be reckoned with. These are 
all key areas which, should they fall within the orbit 
of an unfriendly power, could well destroy the freedom 
of political action throughout all of Western Europe. 

Needless to say, such a development would have 
military implications of the utmost importance. It is a 
military axiom that any defense must be organized in 
depth. And in the event of any emergency “depth” for 
the United States must now include Western Europe. 

It is this complex mixture of the economic, political, 
and military, then, that has led to the Marshall program. 
Underlying this program is a deep conviction: That 
Western Europe possesses the skills and resources neces- 
sary to work out its own economic salvation. The fact 
that in two years it has not done so reflects both the 
depth of the wounds it suffered in war and the bad 
breaks it has received since then. With time these skills 
and resources can reassert themselves. Meanwhile, food, 
equipment, and materials from America will shorten 
the job and enable Western Europe to stay on its feet. 


Western Europe’s Program 


SECRETARY MARSHALL gave the program that bears his 
name its initial push. But it is Western Europe which 
quickly seized the initiative. A committee of 16 nations 
met and surveyed their needs and resources. From this 
survey grew a broad program designed to achieve a 
balance between the economies of Western Europe and 
the rest of the world by 1952. Moreover, the program 
seeks such a balance while raising the standard of living 
close to that of pre-war days. Hunger and disorder which 
force extreme social change might thus be eliminated. 

As developed thus far Western Europe’s economic 
program is not a detailed plan of action. It does, how- 
ever, lay out the terrain that must be covered if its ob- 
jectives are to be reached. Four fields are staked out for 
action. One involves an immense effort on the part of 
the cooperating nations to raise their own capacity and 


IT MEANS TO AMERICAN BUSINESS 


output. A second requires the establishment of intern! 
financial stability in countries like France and Italy that 
now lack it. A third looks forward to closer econom 
cooperation between the participating countnes on a 
more permanent basis. Finally, a fourth lays out the 
extent and nature of the aid which Western Europe 
will require from the United States and the rest of the 
Western Hemisphere. 

It is this fourth aspect of Western Europe's program 
that is of primary concern to us here. Nevertheless, the 
hard core of the Marshall Plan is that aid alone can not 
solve Europe’s problem. And it is no exaggeration to 
say that the most important features of any program 
are those which Europe itself must fulfill. In this regard, 
nothing is more critical than the goals set for an ex- 
panded capacity and production. 


THE PRODUCTION GOALS 

Europe’s production goals also have an importance for 
American business. They suggest lines in which*Europe 
eventually will become independent of the United 
States, as well as competitive in world markets. Here art 
some of their highlights: 

a) An increase of steel ingot production to 6] mil 
lion tons, a fifth higher than 1938. 
Development of oil refining capacity to 242 times 
pre-war (largely for refining imported crude). 
Increase of coal output to 644 million tons (U.S. 
output in 1947 is around 600 million tons). 
Rapid advance in the output of electrical products 
—needed in part to help equip a 25 million kw 
expansion of generating capacity. 

industries; e.g., mine equipment, petroleum equip 
ment, farm machinery, construction equipment 

f) Restoration of pre-war output of bread grains and 

cereals; expansion in sugar, potatoes, fats and oils 

g) Restoration of merchant fleets to pre-war size. 

These are very ambitious goals. They call for a great 
advance from the current position, as the chart on the 
next text page shows. In some aspects (electricity. food 
stuffs, perhaps coal, are examples) they appear unlikel 
to be met, at least by 1952. Such a development would, 
of course, modify the import list. 


THE IMPORT REQUIREMENTS 

To do the job that confronts it Western Europe ha 
said it needs more than $20.5 billion of goods and set 
vices from this country over a period of four years. In 
return it would plan to offer us goods and services to the 
value of $4.7 billion. That leaves a whopping deficit 
about $16 billion. The heaviest commodity export (® 
billion) — and the biggest chunk of the deficit — woul! 


arise next year. Thereafter, exports would fall off about 
(Continued on page a‘ ter 
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Coal: Key To RECOVERY 


CoaL IS AT THE HEART Of what is wrong with European 
industry today. Because of the lack of coal, factories run 
part time, fields are less fertile, and firesides are cold. 

What Western Europe plans to do about coal is 
typical of what it plans to do about industry generally. 
The job is to expand output in its own producing cen- 
ters, resume exports within the region, and cut down 
costly and unnecessary imports from the United States. 

In the case of coal this means restoring a flow which 
in pre-war days was the life-blood of Europe’s industry. 
As the map shows, two great coal centers — Britain and 
Germany — supplied not only their own nationals but 
the needs of other countries as well. Today Britain can’t 
meet its own requirements and coal production in the 


Ruhr is but half of what it was. The result is the costly 
necessity to haul coal from the United States. 

Western Europe will need 45.2 million short tons of 
U.S. coal next year. Meanwhile, it plans to build up its 
own production. By 1951 it hopes to turn out coal at 
more than the pre-war rate, with Britain and the Ruhr 
sending sizeable shipments to their neighbors. Coal 
from the U.S. will have been cut to 6.6 million tons. 

Two developments are vital. First, Western Europe 
must reequip its mines. This calls for a vast production 
effort on its own part, as well as the import of specialized 
equipment from the U.S. Second, a river of coal, 34.2 
million tons in 1951, must breach the iron curtain and 
flow from Poland to the West. 


ee Prewar Coal Exports 


ea 1947 Coal Exports 
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Western Euvrope’s Production Goals 


FERTILIZER 


REFINED PETROLEUM 


CRUDE STEEL 


BREAD GRAINS 


ELECTRICITY 
COAL 
SHIPS 


one-third to a total of $4.1 billion in 1951. 

Nor is the U.S. the only base from which Europe 
needs vital supplies for which it can’t pay. Canada and 
Latin America are asked to shoulder a trade deficit that 
comes to almost $6 billions for the four years. Needless 
to say, if food and raw materials are not available on 
credit from these areas, the larger will be the sum 
required from the U.S. 

There already is considerable debate about these 
figures. There will be a lot more while Congress con- 
siders the aid program. The fact is, and this is the con- 
clusion at which the President’s Committee on Foreign 
Aid arrived, no final estimate of how much Western 
Europe’s needs might cost over four years can be made. 
Crops, industrial production, prices, trade relationships 
and a host of other factors may turn out differently than 
anyone now expects. For this reason the United States 
may choose to review Western Europe’s progress and 
its import needs on a yearly basis, rather than fix in 
detail a four year program. For the same reason our dis- 
cussion of Western E surope’s requirements concentrates 
largely on the picture in 1948. 


As it now stands, the list of items that Europe wanits 


to get from us is more general than specific. Moreover, the 
inter-departmental committees have taken the list and a | 
pared it down, chiefly on grounds the supplies are not © 
available. Here is the way the general categories shape oe 
up, both as initially requested and as revised. The figures — 
represent total imports and are in millions of dollars, farm 
European European THE 
Committee Estimate Committec 
Estimate for 1948 Estimate rt 
for 1945 as revised 1948.52 demz 
Food, Feed, and Fertilizer... 1,500 1,270 5.400 busin 
350 2.( 
Iron and Steel Products. ...... 370 230 12 great 
Petroleum Products ......... 510 485 2,2 Neve! 
250 200 85 have | 
Ee ee 100 95 40) as we 
Farm Machinery 370 100 and 
Inland Transport Equipment. . 200 60 491 
Petroleum Equipment ....... 170 130 555 If t 
Mining Machinery .......... 80 80 2 above 
Electrical Equipment ........ 150 125 S01 gain h 
Machine Tools and other 
6,050 5,010 20.395 
A quick glance behind these totals reveals the _ 
following: 
Among agricultural supplies breadgrains and _ feed Samal 
stuffs are the big items. Dairy products and fats an< or $10} 
oils are also sizeable. Unde 
Of the $2 billion or more of petroleum products in se 
three-fourths are refined and one-fourth is crude. i 
Coal shipments will bulk large the first year (45 mi = 
lion tons) but they fall off rapidly thereafter. oo of 
The steel request originally included 1.5 million ton ~ 
of scrap in 1948 and more thereafter. This isn’t aval os “ 
able. Of the finished items, sheet and tin plate com i 
to 744,000 tons in 1948, the peak vear. Ind r . 
The chemicals wanted are industrial chemicals, paint M ~r | 
and medicinals as well as a lot of unnamed specialtis weg all 
The huge catch-all labeled miscellaneous covers té ty t 
tiles and whatever additional consumer manufactur a h 
Europe will seek. Aircraft and surplus ships are othé ela a 


important items in the group. 


A number of items on the equipment list could cau are 


considerable trouble. Farm machinery, mine equipmet on 
refining equipment, electrical apparatus, and freight | 
are among these. Each is examined in detail below. . ut 33 
These exports under the Marshall program, if cam a, m 
out, will affect all of U.S. business down to the com ” I 
grocery store. In many instances the impact will be! - if 
slight and indirect as to be hardly noticeable. But BS DN 
a few industries the program will loom as a major 4 a D 
ment, dictating production patterns and settinz a ae yer. 
to capital expansion plans. “ it 
It’s hard to paint a simple picture of a sit:ation © at ing 
diverse as this. We try to do so below by dividing 9 PME iit. 
effects of the Marshall program into sever.il bi BE for ty 
mplet: ig 


groups. First we consider the impact of the pr: grat 


nsion. 


“156% 
109% TRACTORS 
83% 
59% 
39 % 
33 % 
24% 


the general level of business. Next, we cover the impact 
on leading industries — steel, oil, electrical equipment, 
farm machinery, and the like — and the effect on busi- 
ness through the creation of shortages in these items. 
Finally, we examine the influence of the program on 
farm prices and living costs. 


THE OVER-ALL LOOK 


The Marshall program comes at a time when certain 
demands contributing great inflationary pressure on 
business are beginning to slacken. While it will help 
hold business at a high level, the program itself is not 
great enough to maintain a general inflationary pressure. 
Nevertheless, it will give new strength to shortages that 
have been troublesome to business. In these latter areas, 
as well as on the food front, prices will continue firm 
and may go even higher. 

If the program is carried out along lines described 
above exports to Europe will run about $5 billion. The 
gain here will offset a decline that has already begun in 
U.S. exports to other areas. After a careful study of 
these divergent trends, we conclude the end result is 
likely to be a total export of goods at a rate of about 
$15 billion in 1948. However, this rate will only be 
reached after the program starts rolling. The sale of 
services — shipping, tourist and the like — will add an- 
other $2.5 billion to our foreign account. Moreover, this 
over-all sum of $17.5 billion probably will run about $9 
or $10 billion greater than our imports. 

Under the Marshall program, then, our foreign trade 
in 1948 will be carried toward the peak that prevailed 
in second-quarter 1947. But the over-all inflationary im- 
pact of exports in 1948 is bound to be less than it was 
in second quarter 1947. Not only is our capacity to pro- 
duce growing, but certain elements in our domestic 
demand are almost certain to be less strong next year. 

This last fact is important and needs to be spelled out. 
Indeed. it’s impossible to determine the effects of the 
Marshall program without some idea of what would 
happen to business without it. The accompanying chart 
hich shows how our gross product has been split up in 
he past several years serves as the starting point for such 
n estimate. There it can be seen that the spending of 
bomestic consumers takes the biggest slice of the gross 
product ($164 billion). However, the share going to 
busines. and to government also has been sizeable 
about 530 billion each). Alongside each of these the 
ct expenditure of foreigners on our goods seems small. 
everth less, it has a tremendous importance to a huge 
umber of business firms and industries. 

Left |v themselves, the spending of consumers and of 
nt would be likely to fall very little if at all 
ext ye r. But business outlays — spending on plant, 
{uipm« it, inventories, and residential housing — are 
hother :natter. Here the vulnerable items are plant and 
uipme it. Capital expansion has been extraordinarily 
Be for two years, and in not a few cases business is 
mpleting its initial post-war program of capacity ex- 
insion. Therefore, some decline, but not a large one, 


is expected in the aggregate of business spending during 
1948. This in turn would have some reaction — but again 
a minor one — on the spending of consumers. 

The net effect of such developments should be to 
place industry in a better position to meet the pressing 
needs of the Marshall program. This does not mean, 
however, that the program can be handled without 
difficulty. The trouble is that many of the items Western 
Europe most needs are those which would, under nor- 
mal conditions, continue in tight supply. It is these 
bottlenecks that business will want to anticipate and, 
to the extent possible, overcome. Here are the facts con- 
cerning the most important of them. 


COAL: TRANSPORT IS THE DIFFICULTY 


Western Europe wants 45 million tons of coal from 
the U.S. in 1948. Thereafter requirements drop sharply 
to 642 million tons in 1951. 

U.S. production of bituminous next year ought to 
equal the 600 million tons turned out in 1947. If it does 
we can meet Europe’s need. However, the job will call 
for careful scheduling of delivery. For the real problem 
in coal is a shortage of coal cars. This has plagued in- 
dustrial consumers in 1947. Unless car turn-around times 
are improved (they now average 14 days as against 11 
during the war) car shortages will continue through 
1948. Under such circumstances, exports to Europe 
won't permit the accumulation of normal stockpiles — 
a fact managements in many industries won't like. 

Any actual shortage in production that might develop 
will be limited to special types of coal — particularly the 
better grades of coking and by-product coal. Europe has 
concentrated largely on these. Such concentration isn’t 
necessary, but since transport costs (the big element for 
Europe) are about the same for all grades, Europe has 


(Continued on page after next) 
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U. S. EXPORTS ...Where they go —What they are 


U. S. exports THIS YEAR hit an all time high. Shipments 
in the first six months were at an annual rate of $15 bil- 
lion, four times the pre-war rate. Since then they have 
declined, but not greatly. The export rate now is about 
$13 billion. 

Foodstuffs have moved to the top of the export list. 
The needs of Europe combined with crop failure in 
Southeast Asia have revived an export that before the 
war seemed all but dead. About half this record flow 
has been directed to countries included in the Marshall 
program. 

Next on the list are the durable goods that have 
come to symbolize the strength of American industry. 
Machinery, automobiles, and steel products are all in 
extraordinary demand abroad. In spite of domestic short- 
ages, shipments have been relatively heavy. Thus in one 
form or another about 18% of our tight steel supply has 
moved abroad this year. Canada and Latin America have 
been the big customers, and sizeable quantities of ma- 
chinery have also gone to Russia. Other than France 
(which had a big loan for the purpose) Western Europe 
has not been in the market. They've needed the goods 
but lacked the dollars. 

Textiles have been another huge export group. Here 
the influx of new foreign customers has been warmly 
welcomed. For heavy buying from abroad has kept tex- 
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sought the best. U.S. utilities, steel and gas manufac- 
turers, and the Great Lakes trade are large domestic 
users of these fuels. ‘They will continue to feel competi- 
tive pressure unless Europe’s buying habits are changed. 


PETROLEUM — WORLD-WIDE SHORTAGE 


Regardless of whether the U.S. provides the full 
amount of petroleum Western Europe has asked for, 
industry and households may have to go slower on 
witching to fuel oil than they desire. Oil already is in 
tight supply in America, and this reflects a shortage that 
is world wide. The cause of this shortage lies not only 
in refining and production bottlenecks. Perhaps even 
more important is the lack of sufficient transport capac- 
ity, particularly pipe-line and tank car. With steel (in- 
duding pipe and tubes) as it is and will be, this tight 
il situation can’t take a quick turn for the better. 
Europe wants to build up its imports of crude and 
io a steadily larger amount of processing on its home 
sounds. Here is the way dollar imports of the two broad 
oups were initially scheduled by the European Com- 
ittee at Paris (figures are millions of tons). 


Imports of Imports of 


Crude Refined Products 
1949. 10.2 19.0 
18.8 13.7 


These requirements are not likely to be met in full 
luing 1948. However, we should at least match and 
peers slightly better the export of 1947. In 1949 the 
uation should be somewhat easier. But no one will be 
uprised if refinery construction in Europe lags and 
ore refined produc ts are needed than plans call for. 
The European Committee was careful to say these 
ports were from “dollar areas.” That means they are 
ipplied by American companies (who need payment 
dollars), but not necessarily from the United States. 
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Nitroge fertilizer is the one U.S. chemical product 
on \\ estern Europe’s priority list. Industrial chem- 


pent 


icals and pharmaceuticals are wanted, but are not likely 
to be purchased in quantity if funds run low. 

Nitrogen, of course, is in extremely short supply the 
world over. Moreover, this shortage probably will not 
be licked until the early Fifties. If Western Europe were 
to receive the full 319,700 tons of nitrogen it desires 
from the Western Hemisphere in 1948, consumption in 
the U.S. would of necessity be reduced. Not only would 
commercial exports have to be increased, U.S. imports 
would also decline. Large supplies (180,000 tons) from 
Canada and Latin America make the U.S. a net im- 
porter on commercial account. 

The likelihood is that Western Europe will get more 
nitrogen next year than this. However, the advance will 
come out of a small expansion of production, leaving 
U.S. consumption what it was. From the U.S. some 
70,000 tons (642°% of production ) may be shipped. This 
would equal commercial exports to all areas in 1947. 

The U.S. also will provide phosphates to Western 
Europe — perhaps 80 to $5,000 tons. However, produc- 
tion should be adequate to carry this with little trouble. 

Among other chemical products, Western Europe 
would like the following (figures are millions of dollars ) . 


1948 1948-51 
Industrial Chemicals ................-: 50 190 
Coal Tar products, Medicinals, etc. ....... 160 515 

250 850 


No forecast of our actual export of these products is 
possible. However, shipments are likely to run consider- 
ably lower than the above figures suggest. Western 
European production can fill the most essential needs. 
Since supplies here are very tight on many items, ex- 
ports to Europe may not greatly exceed those of 1947. 


STEEL — STILL THE NO. 1 PROBLEM 


No material caused more trouble for U.S. industry 
in 1947 than steel. The extent of the shortage in 1948 — 
and the possibility that it might end — has been a key 
element in the plans of many producers for next year. 
Under such circumstances the needs of Western Europe 
are bound to be weighed and measured with care. 

Here is what the initial report from Paris asked for in 
the way of steel (figures in thousands of tons). 


1948 1949 1950 1951 Total 

Ingots and semi- 
finished items... . . 2,244 2,299 2,475 2.387 9,405 
Sheet and strip. ..... 424 198 34 656 
320 314 296 275 1,205 
Other finished steel.. 500 500 
3,488 2,811 2,805 2,662 11,766 
Steel scrap.......... 1,500 2,000 2,300 2,500 8,300 


At first glance these requirements don’t appear too 
hard to meet. This year we have been sending steel 
abroad at the rate of 6.2 million tons annually. Canada 
and Latin America took more than 3.5 million tons of 
this. Europe took only about 2 million tons. Apparently 
the problem could be solved by shifting exports. 
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U. S. EXPORTS ...Where they go —What they are 


U. S. exports THIS YEAR hit an all time high. Shipments 
in the first six months were at an annual rate of $15 bil- 
lion, four times the pre-war rate. Since then they have 
declined, but not greatly. The export rate now is about 
$13 billion. 

Foodstuffs have moved to the top of the export list. 
The needs of Europe combined with crop failure in 
Southeast Asia have revived an export that before the 
war seemed all but dead. About half this record flow 
has been directed to countries included in the Marshall 
program. 

Next on the list are the durable goods that have 
come to symbolize the strength of American industry. 
Machinery, automobiles, and steel products are all in 
extraordinary demand abroad. In spite of domestic short- 
ages, shipments have been relatively heavy. Thus in one 
form or another about 18% of our tight steel supply has 
moved abroad this year. Canada and Latin America have 
been the big customers, and sizeable quantities of ma- 
chinery have also gone to Russia. Other than France 
(which had a big loan for the purpose) Western Europe 
has not been in the market. They've needed the goods 
but lacked the dollars. 

Textiles have been another huge export group. Here 
the influx of new foreign customers has been warmly 
welcomed. For heavy buying from abroad has kept tex- 
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Cotton, tobacco, oil, and chemicals are other supplies 
that bulk large in U.S. trade. Western Europe has been 
a principal buyer of all except chemicals. Canada an¢ 
Latin America again have been at the head of the line 
for these last items. 

Regardless of the Marshall Program, some shift in 
U.S. export trade could be expected in 1948. The recent 
splurge of foreign buying cannot be maintained if for 
no other reason than that funds will not be available. 
U.S. import of goods and services — the chief source o 
dollars for most of the world — has been only 40°, of a 
ports. About $10 billion of loans and relief grants !:elped 
keep Europe in the market. At the same time, /oreig? 
nations drew down dollar balances and shipped golé 

Net effect of the Marshall program on exports is 
provide $4 to $5 billion of trade that otherwise is | .cking 
Not all this added trade need be with Europe. If the 
U.S. provides dollars for Western Europe to ouy ® 
Latin America and Canada—which it well migh: —thos 
areas will spend more here. Nevertheless, un er the 
Marshall program much more of our trade wil! be ¢ 
rected toward Western Europe and the things 1) wan! 
These are foodstuffs, industrial supplies, and ma_ hiner. 
Little in the way of textiles or automotive equi} 
on Western Europe’s shopping list. 
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sought the best. U.S. utilities, steel and gas manufac- 
turers, and the Great Lakes trade are large domestic 
users of these fuels. ‘They will continue to feel competi- 
tive pressure unless Europe’s buying habits are changed. 


PETROLEUM — WORLD-WIDE SHORTAGE 


Regardless of whether the U.S. provides the full 
amount of petroleum Western Europe has asked for, 
industry and households may have to go slower on 
witching to fuel oil than they desire. Oil already is in 
tight supply in America, and this reflects a shortage that 
is world wide. The cause of this shortage lies not only 
in refining and production bottlenecks. Perhaps even 
more important is the lack of sufficient transport capac- 
ity, particularly pipe-line and tank car. With steel (in- 
duding pipe and tubes) as it is and will be, this tight 
oil situation can’t take a quick turn for the better. 

Europe wants to build up its imports of crude and 
lo a steadily larger amount of processing on its home 
sounds. Here is the way dollar imports of the two broad 
goups were initially scheduled by the European Com- 
mittee at Paris (figures are millions of tons). 


Imports of Imports of 


Crude Refined Products 
6.1 17.0 
1949.... 10.2 19.0 
1951 18.8 13.7 


These requirements are not likely to be met in full 
luring 1948. However, we should at least match and 
thaps slightly better the export of 1947. 
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In 1949 the 
ituation should be somewhat easier. But no one will be 


icals and pharmaceuticals are wanted, but are not likely 
to be purchased in quantity if funds run low. 

Nitrogen, of course, is in extremely short supply the 
world over. Moreover, this shortage probably will not 
be licked until the early Fifties. If Western Europe were 
to receive the full 319,700 tons of nitrogen it desires 
from the Western Hemisphere in 1948, consumption in 
the U.S. would of necessity be reduced. Not only would 
commercial exports have to be increased, U.S. imports 
would also decline. Large supplies (180,000 tons) from 
Canada and Latin America make the U.S. a net im- 
porter on commercial account. 

The likelihood is that Western Europe will get more 
nitrogen next year than this. However, the advance will 
come out of a small expansion of production, leaving 
U.S. consumption what it was. From the U.S. some 
70,000 tons (642° of production) may be shipped. This 
would equal commercial exports to all areas in 1947. 

The U.S. also will provide phosphates to Western 
Europe — perhaps $0 to 85,000 tons. However, produc- 
tion should be adequate to carry this with little trouble. 

Among other chemical products, Western Europe 
would like the following (figures are millions of dollars ) . 


1948 1948-51 
Industrial Chemicals ...............00: 50 190 
Paints and Pigments ..... 145 
Coal Tar products, Medicinals, ete. reer 160 515 

250 850 


No forecast of our actual export of these products is 
possible. However, shipments are likely to run consider- 
ably lower than the above figures suggest. Western 
European production can fill the most essential needs. 
Since supplies here are very tight on many items, ex- 
ports to Europe may not greatly exceed those of 1947. 


STEEL — STILL THE NO. 1 PROBLEM 


No material caused more trouble for U.S. industry 
in 1947 than steel. ‘The extent of the shortage in 1948 — 
and the possibility that it might end — has been a key 
element in the plans of many producers for next year. 
Under such circumstances the needs of Western Europe 
are bound to be weighed and measured with care. 

Here is what the initial report from Paris asked for in 
the way of steel (figures in thousands of tons). 


1948 1949 1950 1951 Total 

Ingots and semi- 
finished items. . 2,244 2,299 2,475 2.387 9,405 
Sheet and strip. ..... 424 198 34 656 
wine 320 314 296 275 1,205 
Other finished steel.. 500 500 
TOM 3,488 2,811 2,805 2,662 11,766 
1,500 2,000 2,300 2,500 8,300 


At first glance these requirements don’t appear too 
hard to meet. This year we have been sending steel 
abroad at the rate of 6.2 million tons annually. Canada 
and Latin America took more than 3.5 million tons of 
this. Europe took only about 2 million tons. Apparently 
the problem could be solved by shifting exports. 
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Unfortunately, the answer is not as simple as this. 
What Western Europe wants — it’s really Britain and 
Italy that want it — are steel ingots and other semi-fin- 
ished items (billets, blooms, etc.). These the U.S. has 
been consuming itself. Exports have been almost en- 
tirely in the form of finished products. 

From the standpoint of the steel industry, shipment 
of semi-finished items has two bad results. Certain fin- 
ishing capacity would be made idle. As a matter of fact, 
the amount of semi-finished steel Western Europe 
wants is 40% of the supply non-integrated producers of 
steel products have been able to get from the integrated 
producers (who turn out the ingots). In addition, badly 
needed scrap from the finishing process would be lost. 


The Dilemma in Steel 
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MILLIONS OF NET TONS 


What we shall do about this hadn’t been settled yet. 
Those of the President’s Advisory Committee on For- 
eign Aid who specifically studied the question felt very 
little semi-finished steel should go abroad. This, however, 
would hit Western Europe hard. A likely compromise 
—and one suggested by the Government agencies re- 
viewing Western Europe’s requirements — would sub- 
stitute finished items for semi-finished. Shipments of 
the latter in 1948 would be held to around 650,000 tons, 
less than a third of tie initial request. But export of 
finished steel (other than sheets or tin plate) would 
jump to 1,150,000 tons. On one matter, however, all 
seem agreed. No straight scrap can be sent. The U.S. 
just doesn’t have it. 

Where does the steel consumer stand on all this? 
From his point of view the export of any steel makes 
life more difficult. No matter what is shipped he will 
feel it next year. Here is the probable situation under 
cither the initial request or as it may be revised. 

a) Overall the supply will remain about as tight as 

it has been this year. Although demand on the part 

of equipment producers is expected to decline some- 
what, this will be offset by heavier requirements for 
construction, transport, and export. Late in 1948 and 


early in 1949, addition of 2.5 million tons of basic} B 
ingot capacity may help somewhat. tube 
b) Steel sheets will continue to be a headache, but § towe 
probably slightly less of a one than in 1947. Long and 

awaited additions to capacity are beginning to come f stcel 
in. By the end of 1948 the total should stand 3§ tion 

million tons higher than at mid-1947 (a gain of about § Euro 
18%). Western Europe probably won’t get all it has} dom 
asked for. Shipments might not exceed 225,000 tons, f turbe 
half the initial request. And most of the increase overf_ Ou 
the export this year (164,000 tons) is likely to come capite 
out of shipments that have been going to other areas. f billior 
c) Tin plate also seems destined to remain tight. But § East 

here the trouble is as much tin as steel. Exports this Euroy 
year are 561,000 tons, but only a fourth has been panie: 


shipped to Western Europe. If Europe’s requirement f petitic 


of 320,900 tons is to be met, other world areas will Sin 
probably bear much of the burden. vancec 
lag. Tl 

EQUIPMENT BOTTLENECKS — COAL EQUIPMENT _. 


The equipment items are the toughest part of thell ish anc 
Marshall program to assess accurately. The European Many | 
Committee itself failed to develop any clear-cut list offf firms. 
what will be needed. The large sum labeled “mine develoy 
equipment,” for example, includes a certain amoun‘ff ing tale 
of electrical apparatus. And no detailed breakdown pansioy 
whatsoever was initially presented for the broad equip Jower 
ment groups listed earlier. Some of these shortcoming 
will be rectified by information now being obtained 


FR 
In the meantime, equipments lines where the adde! 
needs of Western Europe undoubtedly will caus ae 
and tr 


difficulty can be earmarked. 

Coal equipment is one such item. The total of Ss Sently n 
million which Western Europe wants in 1948 is halff @2 take 
again as much as our export to the entire world this yew. Impor 
Today order backlogs run from 6 to 24 months on mani Pean Co 
types of mine equipment. Fortunately, some that a 48-49, 
most tight — mine locomotives, coal loaders, coal cuttes of ours; 
(except the long wall type) — apparently are not wanteljf’ about 
by Western Europe in quantity. Freigh 

Equipment that is needed quickly includes pneumatiqg™ the U 
tools, conveyor belting, and long wall cutters. These agg" 100, 
all adaptable to European mining and can relieve bottlegf"@Ve fail 
necks that now exist in supply. Conveyor belting is th The Pi 
most difficult of these items. However, the main troubl@g"8 the 


in meeting Western Europe’s coal equipment need xcomme 
may arise from another direction — the supply of m Ameri in 
chinery, parts, and materials for producers of mine equi Americ in 
ment in Britain and on the continent. Without he? Heliver,. 
European plants can’t meet the production s hedule nowev« rf 
set for them. ll freight 
ight in 19 


PETROLEUM EQUIPMENT 

Western Europe may spend about $130 m MRLECTRicg 
U.S. petroleum equipment next year. This s thie Equi; 
fourths of what was originally planned, but com... 
close to our total export of petroleum equi; ment Europe pl: 
1947. The entire expansion program projected »y 
ern Europe’s oil industry will run to some $1 3 billoq,, the pa 
in four years, with a third for U.S. equipme:'t. ™ 
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Big items needed probably will include steel pipe and 
tubes, pumps of many sizes, large vessels (fractionating 
towers), turbo-gencrators, and well drilling apparatus 
and parts. Probably the most difhcult problem here is 
steel tubing. Orders are now on the books for produc- 
tion into 1951. Very little has been exported, and what 
Europe gets in 1948 will clearly be at the expense of 
domestic consumers. Other trouble spots are pumps, 
turbo-generators and large vessels. 

Our own petroleum industry is undertaking a record 
capital outlay on production and refining of about $3 
billion this year and next. Part of this is in the Middle 
East and Western Europe itself. Therefore Western 
Europe’ s oil industry will compete with American com- 
panies for scarce equipment and supplies. Such com- 
petition is to be expected in Europe, as well as here. 

Since the American program is much further ad- 
vanced, Western Europe's expansion plans may well 
lag. This certainly is likely to be the case in the Middle 
East. Almost half the U.S. equipment wanted by Brit- 
ish and French companies is for projects in that area. 
Many of these require the help of American engineering 
firms, since U.S. engineers are most familiar with recent 
jevelopments in installation and design. This engincer- 
ing talent is itself a scarce clement in the petroleum ex- 
pansion scheme. It may prove the factor that sets a 
slower pace than Western Europe had planned. 


FREIGHT CARS — DELIVERIES LAG 


Freight cars for Germany are the only import of in- 
land transport equipment which Western Europe ur- 
gently needs from the U.S. Production within the area 
can take care of most other requirements. 

Import requirements initially were set by the Euro- 
pean Committee at 103,000 cars, with 89, 000 needed in 
1948-49. European equipment is less than half the size 
of ours; so in terms of U.S. freight cars this boiled down 


{gto about 20,000 cars in 1948 and 19,000 in 1949. 


Freight cars, of course, are one product whose need 
in the United States is urgent. Car builders have more 
than 100,000 cars now on order. Thus far their deliveries 
lave failed to average more than 6,000 cars a month. 

The President's Committee on Foreign Aid, survey- 
mg the tough situation here and in Germany, finally 
commended a shipment in 1948 of 20,000 cars (the 
American equivalent is 8,000). To the extent this is met, 
Americin railroads will have to accept somewhat later 
delivery. The number involved is not great enough, 
however, to make any appreciable difference in the over- 
ll freight situation. This is likely to remain about as 
ight in |948 as it has been this year. 


LECTRICAL EQUIPMENT 


Equi; ment for Europe’s electrical industry may prove 
“$ troublesome than originally expected. Western 
Bwope plans to produce all the heavy apparatus Te- 
juited for its vast generating plant expansion — at least 
‘first several years. 


or the Thereafter, U.S. producers 


will be in a position to help them if they need it. 

The four year need for U.S. equipment originally was 
set at $500 million. Some $300 million of this is to be 
spent on items that do not include any heavy apparatus. 
Materials and equipment required by the electrical man- 
ufacturers themselves are on this list, although no de- 
tails are given. Its exact effect on our own electrical 
industry can not be measured until we know more 
specifically what is involved. 

The remaining $200 million will go for hydro equip- 
ment on projects of an international character. ‘These 
may possibly be financed by the World Bank and an 
immediate start on the equipment is probably not nec- 
essary. U.S. electrical equipment producers certainly 
could not get such work well under way for several 
years. But certain shipbuilding firms might begin on 
turbine equipment if desired. 

If the electric equipment story ended at this point, 
it wouldn’t be so bad. However, the above figures don’t 
give the full picture. Large motors, turbo generators, 
and other items are also required for expansion in the 
petroleum, coal, and steel industries. In many cases 
these very products have held up the completion of 
new capacity in this country. Even without Europe’s 
demand they would continue tight well into 1949. 


MACHINE TOOLS AND OTHER MACHINERY 


Western Europe hasn’t set anv*fixed estimate of what 
it might spend on machine tools, construction machin- 
ery, and other equipment. If the entire program went 
as initially planned, about $550 million would be avail- 
able in 1948 for such products. However, the amount 
actually spent will probably be considerably less than 
this. No direct aid is likely to be given by the U.S. for 
the purchase of such equipment; so the countries con- 
cerned will have to use whatever funds they can scratch 
up themselves. How much this will be no one knows. 

Machine tools are certain to bulk large on this list. 
Shipments to Western Europe in first-half 1947 were 
at an annual rate of $75 millio~. They should be in 
larger volume next year. Western Europe appears to 
hold a fairly adequate stock of general purpose tools. 
But the expansion of capacity in a number of metal 
working lines, if carried through, will require a large 
variety of special purpose tools. 

Machine tool needs can be met without difficulty. 
However, one group of products that might cause 
trouble is construction equipment. This has been in 
great demand here. While some items are approaching 
an easier supply position, others like cranes and power 
shovels remain very tight. Western Europe has spent a 
modest sum on U.S. construction equipment — $16 
million in the first six months of 1947 — but it would 
like to spend more. If it tries to do so, exports to Canada 
and Latin America may have to be cut. 

Demand for U.S. textile machinery by Western 
Europe also has been relatively small — about $7 million 
in first-half 1947, This situation is expected to continue, 
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with the region producing most of what it needs itself. 

Steam engines, canning machinery, milling machin- 
ery, and a long list of other equipment items round out 
Western Europe's capital requirements. Most of these 
can be supplied without many of the difficulties re- 
viewed above. And there is one product of great im- 
portance to America which Western Europe plans to 
satisfy largely from its own plants — automotive equip- 
ment, particularly passenger cars. 


EQUIPMENT FOR THE FARMER 

Western Europe’s first request for farm equipment in 
the 1948-51 period was equal to our entire output of 
1947. Since this amount obviously can not be spared, 
the request has been scaled down very substantially. In 
1948 shipments are not likely to be more than $100 
million, with the new four year goal something on the 
order of $600 million (half the initial figure). 

American farmers can spare this amount of equip- 
ment in 1948, although they certainly would buy it 
themselves if it were not set aside for Europe. Produc- 
tion is likely to run to about $1.35 billion, up some 10% 


Who gets the Wheat and Corn? 


1946-47 SUPPLY 


1947-48 SUPPLY 


Industrial 
Consumption 


Human 
Consumption 


from 1947. But other foreign customers also will have 
a bid in for a part of this. Canada and Latin Americ., 
who bought some $105 million of the $175 million of 
farm machinery exported this year, need further equi- 
ment badly and cannot be shut off with nothing. 
After meeting the European and other export de- 
mands, American farmers still should receive more new 
equipment than in any other year except 1947. Thus, 
they will continue to make considerable progress in 
their drive to mechanize, although the pace will be 
slower than they would choose. Above all, the demands 
of Western Europe and other countries should not be 
too large to interfere with U.S. food production. 


THE FOOD SITUATION 

Food may turn out to be one of the chief trouble spots 
of the Marshall program—particularly for American busi- 
ness. Because of the program, food exports will be larger, 
domestic consumption somewhat smaller, and prices 
higher than they otherwise would be. In spite of this, 
Americans should eat about as well next year as in 1947, 
However, if prices are bid up in the process, wages and 
industrial costs may climb with them. 

As matters now stand Western Europe would plan 
to sperid about $1 billion on U. S. food in 1948. This is 
less than they spent in 1947. It also is less than Westem 
Europe feels is necessary to realize the minimum stand- 
ard of living it set up as a goal for 1948. However, the 
overall supply of grains — by far the largest commodity 
on the food list — is down this year by 14%. As a result 
estimates of Europe’s food imports have been reduced. 

Here is what went into the record export in the fiscal 


year 1946-1947. (Figures are thousands of long tons). 
Shipments Total 
to Europe Exports 
1946-7 19467 
Wheat and Flour (grain equivalent) 6.638 10,52 


Other grains 2,572 4,53 


Fats and Oils 156 2 
Meat (carcass weight equivalent ) 195 2 
Dairy Products 322 493 
Other Foods 1.266 2.425 
Total Foods 11,149 18,435 


The President's Committee on Foreign Aid has rec 
ommended Europe receive about the same total foot 
stuffs as last year. However, the product mix wil! have 
to be changed. Moreover, the rest of the world will ge 
about a million tons less. Wheat will substitute fo 
corn, but even then the total supply of grains a) ailable 
to Europe will be down 700,000 tons or more. | Ialf of 
this may be made up with a heavier shipment of fats 
and oils, including peanuts. Dried milk solids. dne 
fruits and other products will close the rest of ‘he gap 

There is no doubt the U.S. can send abroad vy hateve' 
foodstuffs Congress finally agrees upon. The big que 
tion is whether this can be done without forcinz prc 
higher. Wheat shipments, for example, may rin # 
greater than would normally be exported under cures! 
circumstances. 
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} | Unfortunately no final answer on food prices is pos- 
, [sble. On the supply side much will depend on how 
| [next years crops turn out. So far crops are off to a bad 
start, with winter wheat probably below that of a year 
ago. As for domestic demand, consumers are likely to 
have at least as much purchasing power next year as 
y Bthis. The problem is to persuade them to use it on 
» commodities that embody less grain. 
n | When all these considerations are added together it 
is apparent that food prices over-all do not stand much 
ls Sofa chance to fall markedly in 1948. On the contrary, 
¢ fthere is more than a small chance they will rise. More- 
wer, under the Marshall program exports in 1949-50 
would still help support farm and food prices. Any 
substantial decline could be initiated only by a fall in 
ts domestic consumption. Needless to say, these are mat- 
si- fters that are important to the business community. 


“llong Range Problems 


'. Th procram of the size Western Europe has set for itself 
nevitably will influence American business over the 
ager run. New industries are to rise, old ones are to 
40 Be rebuilt and expanded, exports are to be pushed — 
8 Bi this has a direct bearing on America’s foreign markets 
‘M Ht tomorrow. Any sound and final judgment concerning 
nd: Bye Marshall program, therefore, must weigh certain 
the Hing run considerations as well as the short. 

ity | These longer range considerations are summed up 
ult Bost simply in an assessment of the broad pattern of 
ed. Burope’s future trade. Here a few key trends serve as 
cal Bseful signposts. They are: 

'S):f} a) Industrially Western Europe is preparing to make 
itself more independent than before the war. This 
will reduce its imports from the United States. 
467 After 1951 export of American manufactures to 
52 Europe will be concentrated largely in specialized 
538 items which this country has a superior knowledge 
and skill to produce. 


pe b) Prior to the war Western Europe was primarily 
425 an exporter of textiles, industrial products and 
a3 high quality consumer goods. Industrial revival is 
, along the lines that will push these same products. 
- However, Western Europe’s program for expand- 
oot «Ng industrial capacity points to one significant 
™Odification. Capital goods exports — electrical 
1 oe equipment, industrial machinery, finished steel — 


her will bulk much larger than at pre-war. 

table g°) Western Europe’s world trade must be consider- 
If of ably larger than in the late thirties. Two develop- 
fats ments account for this. First the split in Germany 
anc Europe makes necessary a much larger import 


9 of essential foodstuffs and materials from outside 
tev the Continent. Second, Europe now must pay for 
larger share of its imports with exchange derived 
price from exports. In the Thirties, about one-sixth of 
4) Europe’s imports represented a return on invest- 
net, ™ents held abroad. While this margin is not 


¢liminated, it has been cut substantially. 


Britain’s Export Target 
End of 1948 


Exports at Rate of 
$6.3 billion annually 


Where Britain’s Exports 
Are Going 


(Total, 1947 — $4.3 billion’) 


Source: Boord of Trade, United Kingdom 
'Annval rote, first seven months 


d) By far the largest items on Western Europe’s 
import list will be foodstuffs and raw materials. 
These needs to,some extent must govern the 
location and character of the markets to which it 
exports. The U.S. must continue to be one such 
market, for Europe will need our wheat. 

A survey of Western Europe’s import needs in 1951 
shows that Britain and Western Germany are the two 
countries to whom world trade will be of decisive im- 
portance. Other countries will trade as they always 
have. However, their ability to feed themselves to a 
large extent lessens their trade burden and makes pos- 
sible the concentration of much of it within Western 
Europe itself. It is Britain and Germany, therefore, that 
are likely to become America’s heaviest competitors. 

Britain has the world’s greatest food deficit. More- 
over, its factories are largely engaged in converting the 
raw materials of other countries into finished goods. 
Britain therefore must export or die, and that is more 
true today than ever. The British now have set an ex- 
port goal that would boost shipments to 175% of their 
pre-war volume. Later they may pare this. Nevertheless, 
an export volume at least half again that of pre-war will 
be necessary for Britain to restore its living standard. 

Some clues to what and where Britain will export 
are available in its current trade pattern (see chart). A 
close study of this pattern leads to one broad conclu- 
sion. The British are concentrating on the export of the 
same general lines which the U.S. will push. Machinery, 
automobiles, iron and steel products, electrical goods — 
these are items that even today stand high on the 
export lists of both Britain and the United States. Brit- 
ain in particular must turn to durable goods of this 
character to replace smaller coal and textile exports. 
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Prior to the war Britain sought to direct exports 
primarily to two areas — her empire and Western Eu- 
rope. Except for foodstuffs from Argentina, British 
imports from South America were small. This situation 
has not changed, and there is good reason to believe 
Britain will seek to maintain it. As the chart shows, 
about half Britain’s postwar exports have been allocated 
to the Empire, and another quarter to Europe. 

Other than in Canada, U. S. firms find it hard to get 
into this Empire trade. Empire countries have large 
sterling balances and lack dollars. It is not surprising, 
then, that they use dollars chiefly for goods Britain can 
not itself deliver. Such a situation may well last. 

The German position is somewhat different, but not 
radically. Today Western Germany's population of 48 
million is almost a fourth greater than in the late 
thirties. Yet the region can produce little more than 
half the food it requires. Unlike Britain it must start 
from scratch in order to develop export markets so as 
to pay for its food. 

Coal will be one money maker for Germany, but it 
won't earn exchange in all places from which Germany 
must buy. A likely development is the resumption of 
shipments of those metal products and chemicals 
which the Ruhr can produce efficiently and in quantity. 
Iron and steel products, machinery, chemicals and pos- 
sibly electrical equipment might be expected to flow 
from German plants for sale on other continents. 

South America, with its food “and raw materials, is 
a natural target for German trade. Such an exchange 
grew rapidly in the twenties, only to fall victim to the 
great depression. By the late thirties it was again on 
the road to revival. The third great push for German- 
Latin American trade is expected in the fifties. 


THE FAR EAST 


With Britain enlarging its trade to the Empire and 
Germany coming into other markets, U.S. traders cer- 
tainly will feel a competitive pressure that is not present 
today. How tight that pressure is may hinge on develop- 
ments in yet another region — the Far East. 

The Far East is a vast agricultural and raw material 
area that has hardly moved to the threshold of indus- 
trialization. Yet it has great centers that lend themselves 
to industrial growth. If political stability were to be 
established in the Far East, the way would open to a 
trade greatly benefitting both Europe and the United 
States, as well as the Far East itself. A surplus of rubber, 
tin, cotton, wood fibers, and even foodstuffs might then 
be produced and exchanged for the industrial products 
of the West. 

The Far East, then, is one of the big unknowns in 
the foreign trade equation of the next decade. Another 
unknown is the reestablishment of trade between the 


East and West of Europe. Western Europe’s plans 
count on such trade, and it makes good economic sense, 
But no one can say for sure that economic sense will 
prevail in this instance. 

These unknowns make any final judgment about thei 
long range success of the Marshall program impossible im 
This much is certain, however. Without the restoration 
of East-West trade in Europe, a large expansion of Far 
East trade becomes an absolute essential. In the absence 
of both, Western Europe cannot possibly achieve 
stability by 1952. 


Pros and Cons 
ANY BALANCE SHEET set up by the business man on the ” 
Marshall program will carry a number of items on the 
liability side. Some of the main entries are these: 

The program will be costly — perhaps as much as $15 h 
billion. Through their tax bills business men will bea fl 
a good share themselves. al 

At least for 1948 a number of troublesome bottle P 
necks will be sustained and even magnified. As a resul! 
some producers won't realize the expansion they pla: A 

The high cost of living, the peg on which man Ir 
labor troubles hang, will move down very little, if a C: 
all, and it may move up. fre 

In helping Europe to reequip itself, American indus Ri 
try is arming a potential competitor. Moreover, the on 


arms it offers are of the most up-to-date variety. 

There is no guarantee the program will succeed; a 
a matter of fact certain conditions essential to its suc 
cess make it look like a risky bet indeed. 

Obviously none of these shortcomings can be taken 
lightly. Against them, however, can be placed some ver 
weighty items on the asset side. 

First, and very important, is the simple but humane 
consideration that without U.S. aid people in a nur 
ber of Western European countries will be placed » 
dire straits. At best they will lack adequate food fe 
a healthy life. At worst they will starve. 

The economic situation in Western Europe has 
profound political and military meaning for the U.S 
This is a matter of direct interest to the businessman 
If Western Europe ever loses its political independence 
to another foreign power, the ultimate cost to Ament 
will make the expense of the Marshall Plan look like 4 
mere pittance. 

Finally, the Marshall program offers the only hope 
of realizing some measure of economic stability in 4 
world that today appears permanently upset. [n thi 
regard the program can do no harm, but only g00 
Even if it falls short of its stated objectives, Westem 
Europe will have taken a long stride forward. 

The assets outbalance the liabilities. 


Reprints of this report are available at a charge of 20¢ each to cover the 
cost of handling and mailing. Address orders to Department of Economics, 
McGraw-Hill Publishing Co., Inc., 330 West 42nd Street, New York 18, N. Y. 
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More than a century ago, the Wm. Powell Com- 
pany adopted a definite, long-range policy, namely, 
to concentrate on making valves —and valves only 

for all branches of industry. As a result Powell 
has been able, through the years, to meet each new 
flow control requirement as it has arisen. Thus at 
any given time in more than a hundred years, the 
Powell Line has always been complete. 


As of today, the Powell Line includes Bronze and 
Iron Valves of all required types, designs and sizes; 
Cast Steel Valves of all types in pressure classes 
from 150 to 2500 pounds; and Valves for Corrosion 
Resistance, available in the widest range of metals 
and alloys ever used in making valves. 


Stainless Steel Angle 
Relief Valve with 
enclosed spring. 


200-pound Bronze Globe 
valve with renewable stain- 
less steel seat and regrind- 
able, renewable ‘‘Powell- 
ium” nickel-bronze disc. 


Class 300-pound Stainless Stee! 
0. S. & Y. Gate Vaive. 


150-pound Hastelloyt O. 
S. & Y. Globe Valve. 


0. S. & Y. Liquid Level 
Gauge, offset pattern, 


tor 150 pounds W. P. 


The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 


POWELL VALVES 
for Corrasion Resistance 
are available in the 


following Metals and Alloys. 


Stainless Alloys 
18-8S 
18-8S Mo. 
18-8S Cb 
Misco 
Durimet 20 
11.5-13.5% Cr. tron 
18° Cr. tron 
28% Cr. Iron 
25% Cr. 12° Ni 


Nickel 
Monel Metal* 
inconel* 
Hastelloy Alloyst 
(A, B, C and D) 
Iium 
D-10 


Bronzes— Acid, 
Aluminum, Silicon 
Everdur 
Herculoy 
Ampco 
Ampcoloy 


Alloy Steels 
Carbon Steel 
6° Cr. .5° Mo 

3' 2°) Nickel Steel 
6-8°; Cr. Mo 
8-10°% Cr. Mo 


Cast irons 
Cast Iron 
3°; Nickel tron 
Ni-resist® 


Aluminum 
Alcoa No. 43 
Alcoa No. B-214 


Silver 
Hard Lead 
Molybdenum 
“Registered trade-names 


of the 
International Nickel Co., Inc. 


tA registered trade-name 
of the Haynes-Stellite Co. 
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WATCHING WASHINGTON 


R. McBride, CONSULTANT 
Donald ©. Loomeéds, WASMINGTON CORRESPONDENT 


AEC sets up regulations to control exports of equipment used in 


nuclear work... Rubber Reserve will try low temperature synthesis in 


production of GR-S ... Domestic synthetic rubber demand fluctuations 


harass Rubber Reserve . 


thetic ammonia plants in South . . 


.. Army may grant 20-yr. leases on three syn- 


nylon patents made available 


by Justice Department .. . Harriman Report estimates chemical needs 


of Marshall Plan countries for 1948 as $260 million . . . ITO 


conference in Havana turns attention to world trade problems. 


AEC Export Regulations 


Export of most technical equip 
ment connected with atomic energy 
work has been simplified by issuance 
of definite Atomic Energy Commis- 
sion regulations. Until now, export of 
almost any equipment with an atomic 
angle has run into a blockade. Ex- 
porters had to get a Commerce Depart- 
ment license. The Department re- 
ferred anything with an atomic look 
to AEC. And in the absence of defi- 
nite regulations, rejection was almost 
automatic. 

The new regulations list certain 
specific kinds of equipment which are 
subject to restriction. Equipment not 
listed is in the clear, so far as AEC 
is concerned. Most rigidly restricted 
are machines capable of production ot 
uranium 235 or plutonium. This in- 
cludes, of course, nuclear piles and 
isotope separation equipment, most of 
which it is already illegal for anyone 
except AEC to own. But it also in- 
cludes accelerators of positive par- 
ticles (such as cyclotrons and linear 
accelerators) with a power of more 
than a million electron-volts. These are 
known as items of Class I equipment 
in the new regulations. 

A specific AEC license is required 
for manufacture, ownership, or export 
of any Class I equipment. Present 
owners must obtain a license. Class II 
equipment which is more significant 
to industry, is limited to specific listed 
material and is more loosely con- 
trolled. Here, a license is required for 
export or for manufacture known to 
be for export. However, manufacture 
for ultimate incorporation in an ex- 
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ported item does not require a specihc 
license. 

Class Il equipment consists of radia- 
tion detectors and their parts. In addh- 
tion to highly specialized components 
this includes microammeters sensitive 
to less than 1 micromicroamp; high 
gain high-impedance linear pulse am 
plifiers; electrometer type tubes with 
grid inputs of less than 1 micromicro 
amp; resistors of more than a thousand 
megohms. 

Also included are mass spectrome- 
ters and parts; vacuum diffusion 
pumps with inlet jet diameters of 12 
in. or more; and Van de Graaff and 
similar machines capable of more than 
100,000-v. potential differences. 

Equipment exports normal in chem- 
ical engineering work will not be in- 
terfered with by the new order. A few 
classes of equipment convenient for 
atomic projects but also useful else- 
where may require a license for ship- 
ment out of United States. But such 
licenses seem certain to be granted 
for proper foreign projects having in- 
terest for American enterprise. 


Low Temperature Synthesis 


Rusper executives of the govern- 
ment have long been unhappy that 
GR°S did not afford greater resistance 
to cutting, tearing, and tire-tread wear 
under heavy duty conditions. Pilot 
plant results obtained by Rubber Re- 
serve apparently point the way to cor- 
rection of this condition. 

Beginning in January, Rubber Re- 
serve is going to operate at Baton 
Rouge, La., one of its GR-S produc- 
tion lines under radically new condi- 


tions. ‘Temperature of polymerization 
will be much lowered. To avoid great 
slow-down production, a new 
copolymer Pia will be used. ‘There 
will be a change in the hydrocarbon 
percentages, a modification of catalyst, 
and the introduction of new tech 
niques. ‘This first commercial opera- 
tion will undertake to utilize the pilot 
plant experience as a start. But sub- 
stantial changes in formulation and 
operation are likely to develop, as the 
commercia! reaction batch is about ten 
times that of the pilot plant. 

Results obtained early next year un- 
doubtedly will be applied in all GR-S 
plants as soon as optimum methods 
and conditions can be established. The 
result, it is expected, will be an im 
provement of a quarter or a third in 
the life of rubber products made from 
the newly developed copolymer. This 
change will radically affect the com 
petitive relation between synthetic and 
natural rubber. Even more radical 
changes are under investigation. In 
other words, the government rubber- 
making program is far from static. 


Rubber Reserve Worries 


RuspBer Reserve had a terrible time 
in anticipating United States demand 
for synthetic rubber which it produces 
Last summer it shut down a consider 
able part of the government-owned 
facilities, as demand for the output 
was declining rapidly. The decline was 
the result of the ability of industry 
to get larger supplies of natural mb 
ber. 

About the time readjustment of 
production rates had been perfected 
by Rubber Reserve, the price of natu- 
ral rubber jumped by more than 50 
percent. Interest of rubber products 
makers in the natural supply declined 
correspondingly. Reopening of govern 
ment butadiene producing units be- 
came necessary on a substantial scale 
Thus, Rubber Reserve incurred large 
expense for shutting down and a sec- 
ond large expense for a reopening 
which could not have been anticipated 
under the trends prevailing a few 
months earlier. 

These circumstances led to an 1” 
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What lining for greatest protection? Lowest cost? 


On your next lined-tank installation — put it up 
to Stoneware. Send us your sketches or prints, tell 
us what solutions you plan to use, their concen- 
tration, what impurities are developed, operating 
temperatures and margin of safety required. In 
turn we'll suggest materials that will prove most 
effective, for the longest period of time, at the 
lowest Cost. 


“U. S.” Engineers are not wedded to any one 
material. Whether we recommend our Tygon 


plastic sheeting linings, Tygoflex dip lining, 


Paint to protect 
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CHEMICAL ENGINEERING ¢ DECEMBER 1947 ¢ 


Paraply rubber linings, USSCO acid Brick or Tile, 
Resilon asphaltic resinous linings, Republic sheet 
or homogeneously bonded lead linings, phenolic 
or Duralon hard coatings, the suggestion is made 
with one question in mind: 
Whar tank lining will handle your solu- 
tion the most effectively, for the longest 
time, at the lowest cost? 
Back of our suggestions lies a broad working 
knowledge of all basic protective materials 
(gained by manufacturing most of them), plus a 
background of countless installations in virtually 
all divisions of the process industries. 


What lining for greatest protection? Lowest cost? 
Put it up to Stoneware. 
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sistent demand that a new sales policy 
be established to prevent recurrence 
of the more serious effects of abrupt 
changes in demand. Hence, a new 
rubber policy has been under debate 
ind is to be apphed next year 


Rubber Allocations 


Reovestrs for synthetic rubber arc 
currently in excess of 40,000 long tons 
per month, whereas Rubber Reserv« 
can manufacture currently only about 
33.000 tons. Some svstem of alloca 
tion had to be worked out to place th 
available supply where it would do the 
most good. No rigid formula has been 
adopted, but in gencral the plan is 
ibout as follows 

Those who use rubber for “trans 
portation,” primarily tircs, must cm 
ploy at least one-half as much syn 
thetic as natural rubber. Applications 
of all 28 tire makers for this usage, 
beimg mandatory under the law, must 
If there were anv other 
mandatory uses, they would be treated 


met first 


Irom this pomt on, optional 
location begins. And the demand is 
often more than twice the supply for 


hkew 


these 

Certain kinds of usage get a bit of 
priority at this point. Small quantities 
ie allocated for development of new 
products. Occasionally quantities are 
illocated to certain companies who 
have proven new products but not vet 
established market acceptance. Rubber 
Reserve thinks both develop 
ment efforts deserve support, in orde 


PUTpose 


these 


that the long-time good of svnthetic 
rubber and the rubber industry be pro 
moted 


Forward Orders Required 


\ vtayor trouble of svnthetic rub 
her produced by the government has 
me from inability to anticipate de 
mand fat head to provide 
changes in plant activity. Most of that 
trouble is expected to disappear, as all 
swnthetic rubber purchasers now must 
place their orders three months in ad 
vance. For cxample, all the needs for 
March 1948 should have been ordered 

on or before December 12. 

These advance orders are accepted 
by Rubber Reserve up to ability to 
meet them in the form of enforceable 
contracts. Purchasers who do not take 
deliveries when ready will not get 
much consideration during later peri- 
ods of shortage. 

It was thought that a penalty in the 
price charged would be provided for 
fluctuations from the orders so entered 
under contract. But the policing of a 
price program scemed too serious to 


cnough 
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be acceptable in administrative head- 
quarters. Enforcing the simpler plan 
of orders 90 days in advance was there 
fore fixed 

In a few cases Rubber Reserve 
knows that government synthetic is 
resold. If that is done only occasion 
illy as a matter of emergency, it offers 
no serious objection. But the govern 
ment does not scll to brokers and will 
not continue to allocate rubber to 
owl 


those who do not buy it for then 


usage only 


Long-Term Leases 


officials will take advantage 
of the authority given by Congress last 
summer to make long-term leascs of 
certain chemical plants. ‘These are es 
tablishments which the Army wishes 
to keep for military reserve (therefore 
not surplus) but which it does not 
need in current operation. First works 
to be so considered are three arsenals 
making svnthetic ammonia. 

The plan contemplates a 
lease which will permit established 
chemical enterprise to enlarge 
utilize these arsenals fully with retire 
ment of the new capital within the 
Previously the 
five vears, which 


-U-veal 


long-lease period. 
mum lease was for 
was not enough for design, erection, 
ind operation sufficient to pay off new 
ipital. 

The Army will require that it have 

first call on the ammonia made at the 
three arsenals, Cactus in Texas, West 
Henderson in Kentucky, and the Hey 
den operated Morgantown plant in 
West Virginia. It will expect compa 
nies leasing these facilities to complete 
the plants for making nitric acid and 
rained ammonium nitrate. Contracts 
vill include the usual national security 
lause, which arranges for reversion to 
government control in case of militar 
Other details of the con 
tracts remain to be negotiated. 


Less Tax Exemption 


INpustRY which mects tax-free com 
petition of cooperatives has been argu 
ing before the Wavs and Means Com 
mittee that such arrangements should 
be modified in the new tax law. One 
specific plan is proposed for changing 
the present difficult situation. It de 
serves more attention than it has re- 
ceived, probably because most people 
have not understood the present basis 
for exemption. 

True exemption from taxation is 
granted only to bona fide agricultural 
producer organizations. It is required 
that not less than 50 percent of busi- 


ness done must be with members. 
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\lso it is required that not more than 
15 percent of those for whom business 
is done may be non-members or non- 
producers. 

Purpose of these limitations is to 
make the co-op a servant of agricul- 
tural producers cither for marketing or 
purchasing. The producer is one who 
ictually runs a farm, either m person 
by arrangement with employes or 

Such folks are thus favored 
wv the law by being cxempt from any 

Ihe theory is that 
population is to be 
is commonly called “un- 
clationships” 


or D\ 


tenants 


taxes on profits 
the agricultural 
uded in what 
tavorable cconomi 
with the rest of business. 
Specific proposals that seem to have 
some chance of getting Congressional! 
approval are that the percentages 
above referred to be modified. It looks 
as though Congress might ask that at 
least 70 (or possibly SO percent ) of 
the business be done with members. 
and that not more than 10 percent 
non-members, non-producers be pa 
ticipants. Such a tightening up of th 
law sounds possible. It would not 
so much subject to the charge fro: 
that the rest of busines 


is trying to destroy co-ops 


co op sources 


Ammonia Plant Offered 


svnthetic ammomia facilit 
installed at Missouri Ordnance Wo 
have been declared surplus and 
offered for sale. ‘This plant as a wh 
has been transferred to Bureau 
Mines for use as its main station 
the manufacture of synthetic 


fuels. But conversion of all of 

svnthesis facilitics from ammonia 
fucl processing is not required. Hen 
two lines of the original installat 
are availablk W ould-be 
should consult the chemical divisio 


War Assets Administration 


purcha 


Sale of Chlorate Plant 


\ prant installed during the wa 
make potassium perchlorate is being 
pressed for sale by War Assets Admin 
istration. This works was built | 
Cardox Corp. at Claremore, Okla.. to 
produce 200 tons per month. Con- 
struction was completed, but full-scale 
production was never achieved. Equip- 
ment is included for making the inter- 
mediate product, sodium chlorate 

The original total government 1n- 
vestment was of the order of a million 
dollars, but approximately half of that 
was for platinum clectrodes. The prop- 
erty without electrodes has been val- 
ued by J. G. White Engineering Corp. 
as having a present estimated fair value 
of $273,500, of which the land, land 
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Lidex of American Progress 


Since 1923, the annual U. S. production of Chlorine has increased by more than 
3,0007¢! The rapid development of synthetic organic chemicals has required 
increasingly large tonnages of this versatile chemical. Chlorine is used in 
"such varied materials as plastics, solvents, rubbers, vitamins, antifreeze, dyes, 
medicines, refrigerants . . . and chemicals which, in their turn, find their 
way into a multiplicity of products. And at the same time, the 
importance of Chlorine continues in its original use as a bleach for 
textiles and paper, as a protector of water supplies and for 
other germicidal purposes. 

Production and use of Chlorine is truly a gauge of American 
progress, marking the refinements in our higher 
standards of living. Columbia, with its athhate, 
Southern Alkali, is the world’s largest 


merchant producer of Chlorine. 


NEW COLUMBIA BARGES offer numerous advantages to large- 55-TON CHLORINE TANK CARS were first placed in service 
volume chlorine consumers located along the Ohio-Mississippi water- through Columbia assistance in design. Complete transportation service 
ways. Each barge has a capacity of ¢ tons and has many features tor includes 30-ton single unit tank cars . . . multiple 15 one-ton unit cars and 
satet i simplicity in loading and delivery. 100 and 190 lb. all-steel cylinders. 


PITTSBURGH PLATE GLASS COMPANY, COLUMBIA CHEMICAL DIVISION, FIFTH AVENUE AT BELLEFIELD, PITTSBURGH 13, PA. 


Manufacturers of Alkalies and related products, including SODA ASH, CAUSTIC SODA, LIQUID CHLORINE, SODIUM BICARBONATE, CALCIUM 
CHLORIDE, CAUSTIC ASH, MODIFIED SODAS SODA BRIQUETTES, PHOSFLAKE, CALCENE T, SILENE EF, PITTCHLOR AND PITTCIDE, 


COLUMBIA@CHEMICALS 


PLATE GLASS COMPANY 
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improvements, buildings, and struc 
tures are $178,600. Thus the “fair 
value” of production facilities is less 


than $95,000. 


Nylon Patents Open 


A NOMINAL fee will be charged to 
any American firm desiring to license 
on a royalty-free, non-exclusive basis, 
any of the 46 patents dealing with 
I. G. Farben methods applicable in 
the field of nylon making. Prior to 
government seizure, the patents were 
exclusively cross-licensed between I. G. 
and the DuPont company. In releasing 
them, the Department of Justice ex 
plains that the DuPont company has 
“withdrawn its exclusive license 
as a result of negotiations with the 
Office of Alien Property.” 

Patents available include those for 
manufacture of various chemicals such 
as adipic acid, oximes, lactams, useful 
in making nylon. Also covered are 
processes for making synthetic linear 
superpolyamides which constitute the 
general chemical composition of arti- 
ficial silk of the nylon type. In addi- 
tion, some processes and apparatus for 
producing articles such as films, 
threads, foils, tubes, coatings, and the 


like, are included. 


Coordination on Safety 


Ar THe reguesr of the Fire Insur- 
ance Conference, Federal Works 
Agency Administrator P. B. Fleming 
named a special committee to advise 
regarding ammonium nitrate safety. 
The five members of that group have 
organized and reviewed pertinent ma 
terial. At the instigation of the chem- 
ical members of the committee, it has 
been decided that no publicity will be 
given to the findings of this group until 
after they have been coordinated with 
the general government Inter-Agency 
Committee. Thus the projects of Fed- 
eral Works Agency will, it is expected, 
be kept constructively in harmony with 
the larger government program. 


Many Tariff Cuts 


Sreninc of a large number of modi- 
fied and a few new trade agreements 
was accomplished in Washington and 
in other world capitals about the first 
of November. As a result, the Ameri- 
can tariff law has been effectively 
amended by a very large number of 
new cuts in duty or agreements to 
freeze free-list items. 

An interesting side light on this de- 
velopment came when the question 
arose as to who would announce the 
new agreements. Final decision was 
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that all should be announced together 
through United Nations. The pu 
pose was to make promptly available to 
\merican enterprise those agreements 
in which the United States was not a 
party but which would apply to Amer 
ican trade. A very large number of 
the bilateral agreements in’ which 
Uncle Sam is not a signatory are made 
without discrimination among the va- 
rious nations. Thus, the United States 
policy is becoming almost worldwide 
through eliminating single nation 
trade duties not available to other 
friendly countries. 


Scientific Listening Post 


A MARKED departure in diplomatic 
representation of the United States 
government in foreign capitals was an 
nounced last month. A mission on sci 
ence and technology is to be estab 
lished at the American embassy in 
London. Its job is to facilitate the ex 
change of scientific information and 
personnel between the U. S. and th« 
United Kingdom. Its first chief is Dr. 
Earl A. Evans, Jr., professor and chair 
man of the department of biochemistry 
at the University of Chicago 

The staff of the London group at 
any one time will total 12. Four will 
be permanent members whose primary 
interests will be in the fields of bio 
chemistry, organic chemistry, physical 
chemistry, and engineering. Four “ro 


tating” members will be in the field 
of medicine, and four in non-medical 
biology including agriculture 


Ww hile its primary function is to 
serve the U. S. government, it’s ex 
pected that the group will be in close 
contact with the National Academy of 
Sciences. Also, the Office of Technical 
Services of the Department ef Com- 
merce will serve as a channel through 
which private organizations in the 
U.S. may contact the Loudon group. 


European Aid Hits Hard 


Concress and the chemical indus- 
try will be debating for many weeks 
the Administration's proposals for eco 
nomic aid to Europe, as embodied in 
the so-called Harriman Report. These 
proposals represent a screening and 


scaling down of the quantities of 
equipment and raw materials the 
Western European countries said 


they'd need between now and 1951. 

The Harriman Report's proposals 
have far-reaching implications for the 
operation of the chemical process in- 
dustries. Here are the most signifi- 
cant: 

Chemicals—As such, chemical in- 
dustry gets quick treatment mainly 


chemicals 
weren't specified by the Marshall Plan 


because requirements of 
countries. The report estimates that 
the CEEC (Committee for Euro 
pean Economic Cooperation) coun 
tries’ chemical requirements for 1948 
would be about $260 million—com 
pared with a total U. S. production of 
$9 billion. 

\t the same time, it notes that al 
though European demands would hi 
small, quantitatively speaking, never 
theless these demands would affect 
U. S. chemical consumers—since do 
mestic demand for nearly all chemical 
is at or above capacity. What the r 
port suggests is that European chem: 
cal demands be handled commodity 
by-commodity and country-by-countr 
as the specific need arises. 

For specific products, the report 
inmalyzes the effects of increased ex 
ports to Europe as follows: 

Soda ash and caustic soda: U. § 
plant expansion of 27 percent and 45 
percent, respectively, is forecast fo 
1952 over 1947. “Industry rationing 
ind drving up of black market woul 
provide additional supplies for Europ: 
Increase in European coal productior 
must be achieved.” 

Carbon black: Would require plant 
expansion in U. S. to increase exports 
but British and French rubber manu 
facturers are not held back by lack 
of carbon black. Industry re-allocations 
in the U. S. would increase amount 
available for export. 

Coal tar crudes and intermediates 
coal tar dyes, phenol, benzol and 
glycerine: Increase in European coal 
production is key to these problems 
Nicotine and arsenical insecticides 
Increased exports would be at expen 
of domestic users. Harriman group 
recommends use of organic chemica’ 
substitutes. 

Fertilizer—Nitrogen fertilizer 
ports must be speeded up so that fu! 
[EFC allocation to Europe is shippe 
by the end of January. Authority to 
allocate nitrogen for export, which ¢ 
pires at the end of February, must be 
extended through the 1948-49 fer 
tilizer year. Phosphate and potash pos 
no problem; Europe can be supplied 
from other sources. 

The committee recommends tha 
“top priority should be given to the 
provision of steel and a gr te 
repair war-damaged nitrogen fert 
plants (in Europe) as rapidly as po 
sible, and to the allocation of adequa* 
supplies of coal to operate them * 
capacity.” The report notes that mo* 
CEEC countries are using their ent 
nitrogen capacity, part of which ha 
previously been unutilized for lack ¢ 
coal. Further increases in proc uchor 
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should come trom repairs and expan- 
sion of plant facilities. 

U. S. exports of nitrogen should be 
increased considerably above the cur- 
rent level by utilizing to full capacity 
the synthetic nitrogen plants owned 
by the government. While not much 
can be done about exports for the 
1947-48 fertilizer year, the following 
should be done to increase 1948-49 ex- 
ports: Hold domestic consumption of 
nitrogen fertilizer to the 1947-48 level; 
install equipment at Ordnance am- 
monia plants at Etter, Tex., Hender- 
son, Ky., and Morgantown, W. Va., 
to permit production of finished 
ammonium nitrate fertilizer; through 
government or private initiative, get 
into production two ammonia units at 
Louisiana, Mo., Ordnance Works and 


the uncompleted unit at Etter, Tex. 


German Scientists 


[HE WHOLE question of bringing 
German scientists to the U. S. for 
work in private industry and private 
laboratories has been reviewed again 
bv the military and government agen- 
cies. This time the State Department 
which heretofore has not granted visas 
tor permanent entry of such men, ap- 
pears to have been won over. State 
agreed to approve visas for a limited 
number of scientists now in Germany 
whose services have been requested by 
organizations 


I. G. Farben Patents 


PATENTS once owned by I. G. Far- 
ben belong to the government, accord- 
ing to the latest decision in a court 
case being fought between Standard 
Oil Co. of New Jersey and the Depart- 
ment of Justice. Under the ruling of a 
Circuit Court of Appeals, the federal 
government is entitled to patents cov- 
ering production of synthetic rubber, 
soap, toluol, asphalt paving and hydro- 
gen, while other patents relating to the 
processing of oil and gasoline go to 


Standard Oil Co., N. J 


Agricultural Research 


Looxinc forward to the day when 
this country will again produce more 
grain than it can dispose of, the De- 
partment of Agriculture has begun a 
long-range research program to dis- 
cover new ways to make grain and 
grain-products useful in the chemical 
and manufacturing industries. 

Possibility of using huge volumes of 
alcohol from grain as an automotive 
fuel will be studied in a project which 
will examine the injection of water- 
alcoho] mixtures in internal combus- 
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tion engines. ‘The results will be 
compared with the efficiency of alco- 
hol-gasoline mixtures. 

The work will be carried out at the 
Northern Regional Research Labora- 
tory, Peoria, Ill., by the Bureau of 
Agricultural and Industrial Chemistry. 


Basic Magnesium Prospects 


War Assers ADMINISIRATION 15 
satisfied it has lined up power contracts 
to take care of present and future 
lessees at the Basic Magnesium plant, 
Henderson, Nev., at least until 1951. 

(hese “interim” contracts, when 
signed, will guarantee adequate power 
for lessees, although the price of the 
power under these short-term contracts 
is higher than WAA thinks future 
companies will have to pay under per 
manent power contracts after 1951. 

State of Nevada has been offered 
the town of Henderson, plant and all, 
and would like to take it. The state 
has priority, and would have the ad 
vantage of a price based on “fair 
value,” which may run in the neigh- 
borhood of $35-40 million. (Plant 
originally cost $140 million.) If Ne- 
vada buys the town and plant, it can 
bring in power from Boulder Dam, at 
low cost 

I'he difficulty is that in order to get 
its allocation of Boulder power, Ne- 
vada has to guarantee to pay for it 
ind this can’t be risked unless Nevada 
knows for sure it has the power con 
sumers in the Basic Magnesium plant 
to foot the bill. 

Meantime, WAA is checking over 
its list of a dozen or so chemical com- 
panies it hopes to pull into Hender 
son in addition to those already there 
Some of the prospective tenants have 
been holding back until the interim 
power contracts have been lined up 
on a more definite basis 


What Havana’s About 


It’s hard to get behind the head- 
lines and the torrent of words flowing 
from Havana to find out what the 
ITO conference, now meeting there, is 
all about. Briefly, here are some of the 
questions to be settled, questions 
which will have repercussions on the 
process industries’ ability to export and 
their possible competition from im- 
ports into the U. S. market: 

Will industrially underdeveloped 
countries have to get prior approval 
from the ITO before imposing quotas 
on imports? Quotas are banned in 
principle. The exception allowed for 
economically underdeveloped coun- 
tries is one of the many exceptions to 
ITO general principles designed to 


clear the way for expansion of world 
trade. 

Another question about a country’s 
imposition of import quotas has been 
decided favorably for the U. S. posi- 
tion. As the ITO charter now reads, 
a country in balance-of-payment difh- 
culties has to get prior approval of the 
International Monetary Fund before it 
ul poses the import quotas to protect 
its balance of payments position. And 
the U. S. swings the most weight in 
the Monetary Fund. 

rhe situation outlined has made the 
question of voting power in the ITO 
itself less important. The U. S. dele- 
gation now prefers a voting system 
weighted according to population and 
world trade. 


Subsidies vs. Import Quotas 


On rue question of the ust of ex 
port subsidies, the U. S. position 
hasn't yet been ancorporated in the 
11O charter. Hence there’s work to 
be done on this point. Present provi 
sions restrict the use of “export” sub 
sidies, which the U. S. has used on 
farm products, for instance, but puts 
no restriction on the use of “domestic” 
subsidies, used by many foreigh coun 
tries. This is unequal treatment of an 
equal situation and the U. S. wants 
these provisions to apply equally to all 
countries, regardless of what form they 
take. 


Wartime German Science 


YEAR-LONG writing job of a group 
of German scientists reviewing wat 
time German scientific research has 
been completed and published. It was 
organized by the French, British and 
American governments through their 
FIAT (Field Intelligence Agency, 
Technical) organization. The 
plete work totals 42 titles in 84 vol- 
umes as follows: 10 titles in chemistry, 
10 in physics, 15 in medicine, 4 in 
earth sciences, 2 in mathematics and 
1 in biology. 

Purpose of the huge task was to get 
from leading German scientists them- 
selves a review of research in their own 
specialized fields which was not pub 
lished or otherwise made available dur- 
ing the war. The reports are in Ger- 
man, with French and English fore 
words. The first two volumes received 
in this country by the Office of Tech- 
nical Services run to about 150 pages 
each. 

Approximately 100 sets of the com- 
plete report will be deposited in 4s 
many libraries throughout the coun 
try. Copies are in possession of the 
research agencies of the armed services. 


com 
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Taking the Measure of the Marshall Plan 


Science and technology share im responsibility for 
world affairs and in turn are affected by them. Hence 
it is our obligation as chemical engineers to help where 
we can in appraising the social and political signif- 
cance as well as the technical and economic implica 
tions of our work. Such an opportunity is now pre- 
sented by the Marshall program, with its immediate 
aid long-range impact on nearly every phase of our 
existence. 

One keenly aware of this obligation is Dr. C. k. K 
Mees, who addressed the recent annual meeting of 
the American Institute of Chemical Engineers in 
Detroit. Even though the political arena is distasteful 
and unsuitable for the average scientist or technologist, 
Dr. Mees holds that the scientific method can and 
must be used for the study of the structure of society 
and its reaction to changing conditions. He did not 
mean to imply that these social changes can be meas- 
ured and controlled with the same techniques used in 
the physical and natural sciences. But he did remind 
his engineering audience that “the scientist is not only 
a scientist; he is also a citizen; he must perform his 
duties as a citizen. If he cannot yet apply his scientific 
principles to his political actions, those actions, never- 
theless, need not be arbitrary.” ‘Vhey can and should 
be based on long established and tested principles of 
truth and justice, of factual rather than conjectural 
reasoning, of logic instead of emotion. 

Perhaps the most constructive contribution any of 
us can make in the present crisis is to insist that such 
proposals as the Marshall plan be studied and discussed 
apart from all appeals to emotion and to the prejudices 
of sectional and selfish interests. This is not an easy 
assignment, to be sure, but it is exactly what has been 
attempted by the McGraw-Hill Department of Eco- 
homics in the report that features this issue of 


Chemical Engineermg. |lic sole purpose has been to 
determine the likely effect of the program on American 
business, having in mind the long-range as well as the 
immediate problems involved. Even though the ulti 
inate decisions for or against the Marshall plan will 
probably be made by the Congress as a political issue, 
it is hoped that this purely factual approach will help 
clarify the phases that affect most American business 
and industry. 

The Marshall plan is neither an engineering blue- 
print nor a detailed flowsheet leading directly to a 
product or objective. Rather it is an over-all map of 
the terrain to be covered, an imveutory of present needs 
as well as of latent skills and resources required to work 
out its ultimate solution. It impinges heavily on the 
process industries and the chemical engineering pro- 
fession. It will accentuate and sharpen our shortages, 
slow up capital expansion by bidding for equipment 
components, engineering know-how and services. It 
will force our farmers to share the fertilizers more 
urgently needed abroad. Its costs will not be limited 
to the direct outlay of $17 billions over the next four 
vears. We face indirect liabilties in the hazard of 
increased living and production costs as wages and 
prices are bid up in the process of supplying preferen- 
tial needs abroad. Nor can we lose sight of the fact 
that we are building modern and efficient plants for 
potential competitors in countries that must depend 
on foreign trade for their markets. 

Yet for all these heavy liabilities and costs, there are 
offsetting assets in the lasting benefits that can come 
from a peaceful, prosperous world. The war taught us 
that no task is too big or difficult to yield to the 
organized industrial might of America. We must apply 
methods of the same sort and magnitude to the 
problems of peace. 
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From this compact plant comes the first commercially produced finished acrolein at the rate of 20,000 Ib. per month 
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of dially!l ether, byproduct in manufacture of allyl alcohol, followed by distillation of the crude product formed 


Shell Succeeds Producing 
ACROLEIN 


F. G. WATSON 


Department Manager, Shell Chemical Corp., Houston, Tex. 


PROCESS TRANSFERS LIQUIDS BY NATURAL GAS PRESSURE 
RATHER THAN BY PUMPS AND OTHER SPECIAL TECHNIQUES 


LTHOUGH acrolein is av extremely 
reactive and versatile chemical 
building block its extensive use 


has, heretofore, been restricted by the 
primitive methods available for its 
preparation. Acrolein was first made, 
on a laboratory scale, over one hun- 
dred years ago by the dehydration of 
glycerin with magnesium sulphate. 
Since that time there has been con- 
siderable interest in this compound, as 
indicated by numerous references in 
the literature. However, since the 
glycerin process, due to high cost of 
starting materials and poor yield, pro- 
hibited production of acrolein in in- 
dustrial quantity, development of the 
potentialities of this bifunctional com- 
pound has been long delayed. Until 
recently no other economically feasible 
process had been developed. 

With the installation by Shell 
Chemical Corp. at its plant at Hous- 
ton, Tex., of a commercial unit for 
the manufacture of purified acrolein, 
limitations to development of its di- 
versified uses have been removed. The 
Process involves the thermal cracking 


of diallyl ether, produced as a byprod- 
uct in the manufacture of allyl alcohol, 
followed by the distillation of the 
crude product formed to produce a 
refined acrolein of 96 to 98 percent 
purity. The first commercial produc- 
tion of this chemical was started in re- 
sponse to demands from several manu- 
facturers of resins, insecticides, 
pharmaceuticals and chemical inter- 
mediates. 

The process used for the manufac- 


ture of acrolein was evolved by Shell 
Development Co. at its laboratories in 
Emeryville, Calif. Due to the neces- 
sity for speed in both development 
and semi-commercial production, a 
pilot plant was constructed at Hous- 
ton and began operation in October 
1945. By early 1946 it was seen that 
this unit, which reached its capacity 
at 3,000 Ib. per month on a 24-hr. day 
basis, was madequate to meet the 
growing requirements of consumers. 


For a hundred years chemists and engineers have been trying to 


devise methods for the commercial production of acrolein, an ex- 


tremely reactive and versatile chemical building block. At last the 
problem has been solved. Shell Chemical Corp. has developed the 
method and has a plant in operation at Houston, Tex. The special 


handling technique of this hazardous chemical and other features of 


the unique process are described by Mr. Watson. 
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‘Therefore, to replace the pilot plant, 
the semicommercial unit presently in 
operation was This in- 
creased +e of finished product 
to 20,000 Ib. per month. Increase in 
plant capacity has kept step with de- 
velopments in end uses. The latter are 
now, in most cases, in the semi-com- 
mercial stage. It is expected that 
further increases in production capac- 
ity will be required as consumers of 
this material swing into full commer- 
cial manufacture of their products 


Pyrolysis Step 


The chemical reactions involved in 
the step are illustrated by 
the following equations: 


CH;CHCHO + 
Diallyl Ether Acrolein 
CH,;CHCH, 
Propylene 
Diallyl Ether 


CH;:CHCHO + CHs;CH;CHO 


Acrolein Propionaldehyde 


The first equation represents the main 
desired reaction. e conversion, 
which is exothermic, is carried out 
by non-catalytic pyrolysis at 30 psi.ga. 
and 970 deg. F. Under these condi- 
tions approximately 90 percent of the 
diallyl ether is consumed and acrolein 
to the extent of 86 mol percent of the 
ether converted is found in the pyroly- 
sis product. Also formed at this tem- 
perature are carbon, hydrogen, water 
and propionaldehyde as shown by the 
second and third equations, as well as 
about 5 mol percent (based on ether 
converted) heavy ends 


Properties of Acrolein 


Acrolein, an unsaturated aldehyde, 
is a volatile liquid boiling at 126 deg. 
F. It is clear and colorless in appear 
ance. The odor is pungent and the 
vapors have a strong lachrymatory 
effect and are extremely irritating to 
the nose and throat. Fortunately, con- 
centrations producing permanent toxic 
effects are well above the tolerable 
limits, mild exposures causing only 
brief discomfort to any one who comes 
in contact with them. 

After purification by distillation, 
acrolein is subject to polymerization. 
Thermal polymers form as a result of 
storage for extended periods at tem- 
peratures above atmospheric, while 
contact with air causes oxidation poly- 
mets. The formation of either type 
appears to be stimulated by light while 
the latter may be inhibited by the use 
of hydroquinone. Shipments of the 
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refined product contain 0.2 percent 
weight of this material to deter poly- 
merization. 

The hazardous nature of acrolein 
and its tendency to polymerize were 
taken into consideration in the plant 
— All equipment to handle ma- 
terials containing acrolein is designed 
for the transfer of these materials by 
natural gas pressure rather than by 
pumps, to minimize sources of leak- 
age and the attendant fume problems. 
For similar reasons distillation reflux 
is obtained through the use of the 
liquid head from elevated condensers. 
To exclude air, storage vessels are 
blanketed with natural Conse- 
quently, all vessels and process equip- 
ment are designed for 150 psi.ga. 
working pressure, are provided with 
natural gas connections for pressuring 
ind purging and are connected to a 
comunon vent system. Likewise, relief 
valves, which are protected by rupture 
disks to prevent sealing of the valve 
by polymer, discharge into a common 
vent line. These vent systems exhaust 
to a stack which discharges to the 
atmosphere 60 ft. above ground. To 
guard against an accumulation of liq- 
uid acrolein in the stack base it is 
sealed by a lute purged by a continu- 
ous flow of water. Since no corrosion 
problems have been encountered at 
any stage of the process, construction 
is uniformly of mild carbon steel 


ao 
gas. 


Two Sections 


lhe plant unit may be divided into 
two sections, the crude acrolein sys- 
tem in which diallyl ether is pyrolyzed, 
crude acrolein condensed and propy- 
lene vented; and the purification sys 
tem in which the crude product is 
distilled, stored and loaded for ship- 
ment. The former is semi-continuous 
while the distillation is performed 
batchwise. 

Diallyl ether of 99 percent purity 
is charged by a pump on automatic 
flow control at a rate of 0.33 g.p.m. 
to the pyrolysis furnace. The furnace 
consists of a horizontal brick-lined cy- 
lindrical chamber, gas fired at one end. 
Heated gases from the burner pass the 
length of the furnace through a 12-in. 
pipe concentric with the hell, enter 
the chamber at the opposite end and 
return the length of the furnace in 
the annular space between the central 
duct and the furnace wall, then ex- 
haust through a stack at the burner 
end. The pyrolysis tube, 65 ft. total 
length, consists of 14 passes of 14-in. 
pipe connected in series by return 
bends. The coil is arranged in the 
annular space in the furnace chamber. 
The last pass contains a section of 


2-in. pipe in which a thermowell is 
installed to indicate — tempera- 
ture. Other thermocouple points in 
dicate furnace temperatures. 


Diallyl Ether Conversion 


Liquid diallyl ether charged to the 
furnace tube is vaporized and con 
verted to acrolein at 30 psi.ga. and 
970 deg. F. as detailed above, whence 
it passes to a cyclone separator pro 
vided for the removal of coke, then to 
a water cooled condenser where the 
major portion of the product is con 
densed at 85 deg. F. The stream then 
enters a 400-gal crude storage vessel 
which also serves for the separation of 
the uncondensed gases and the crude 
liquid product. ese gases, which 
contain 14 percent acrolein by volume, 
then pass through a propane refriger- 
ated subcooler which reduces the gas 
stream temperature to 35 deg. I’. and 
its acrolein content to 4 percent. ‘The 
liquid acrolein is returned to the crude 
surge drum through a liquid seal. ‘The 
propylene stream is then vented to 
the atmosphere. A back pressure regu 
lator in this stream maintains a pres 
sure of 30 psi.ga. on the entire crude 
acrolein system. This system is oper- 
ated under pressure to take advantage 
of the lower ratio of the partial pres 
sure of acrolein to the partial pressure 
of propylene in equilibrium at the 
condensing temperature, thus acrolein 
loss in the vented stream, is reduced 

Control of the pyrolysis system, be 
cause of the critical limits within 
which pyrolysis temperature must be 
maintained to attain maximum yield 
and minimum coke formation, is of 
greatest importance. The system pres 
sure and the feed rate are automat) 
cally controlled while the furnace fir 
ing is semi-automatic. Because 4 
portion of the ether fed is reduced to 
coke even under optimum pyrolysis 
conditions, furnace run length is lim 
ited by its formation. The accumu 
lated carbon is removed by blasting 
with high pressure steam to remove 
loose amorphous material and by ai 
burning to remove hard deposits. Av- 
erage run time is 10 hr. 

Acrolein finishing is performed 
batchwise in a 12-in. diameter column 
which has a 40-ft. section packed with 
l-in. ceramic Berl saddles. The tt 
boiler has a charge capacity of 325 
gal. and consists of a horizontal kettle 
with a steam coil of 50 sq. ft. surface 
in the lower part. 

Too, there is a shell and tube typ 
condenser with cooling water in tH 
tubes and 85 sq. ft. cooling surface 
In order that a reflux pump will not & 
necessary, this condenser is mountet 
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Furnace accumulator is in center and extractor accumulator on 


above the column to provide the head 
required for reflux and for the transfer 
of top product streams to storage. The 
top product rate is manually controlled 
and is indicated by a rotameter. The 
reflux rate is indicated by a rotameter 
and is determined by the steam rate 
to the reboiler. The latter is controlled 
manually and is indicated by an orifice 
and manometer. 


Charging Distillation System 


lhe distillation system is charged by 
using the crude acrolein system pres- 
sure to effect the transfer from the 
crude accumulator to the batch kettle. 
First, the propylene dissolved in the 
crude acrolein is removed in a “de- 
gassing” step. By the admission of 
steam to the reboiler the column pres- 
sure is raised to 30 psi.ga.; at which 
pressure a line to the crude system 
vent gas subcooler is opened. The 
column is then returned to pressure 
control and operates at the furnace 
system pressure until the propylene is 
removed. <Acrolein condensed from 
this stream returns to the crude ac- 
cumulator. Degassing requires approxi- 
mately one hour. When liquid reflux 
is established the distillation column 


right 


is isolated from the crude system, and 
is cooled to the atmospheric boiling 
temperature of acrolein. The balance 
of the distillation is conducted at at- 
mospheric pressure. 

After degassing, a light ends frac- 
tion is removed. ‘This cut contains 
the major portion of the propionalde- 
hyde present in the crude, water, and 
a high concentration of acrolein. Op- 
eration is at a top product rate of 0.03 
g.p.m. and a reflux rate of 1.8 g.p.m. 
Even at this high reflux ratio the 
separation of propionaldehyde and 
acrolein is difficult due to the close- 
ness of their boiling points (acrolein 
126 deg. F.; propionaldehyde 120 deg. 
I’.). The light ends cuts from several 
batches are accumulated for later re- 
distillation. Acrolein thus recovered is 
returned to crude acrolein while the 
light ends concentrate is burned. 


Light Ends Removal 


Removal of light ends is continued 
until a top product acrolein assay of 
90 percent weight is reached. At the 
same operating conditions an interme- 
diate cut to 96 percent purity is segre- 
gated. The quantity is sufhcient for 
preparation of the hydroquinone in- 
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hibitor solution. Any excess over this 
requirement is returned to crude acro- 
lein. Above 96 percent purity the top 
product rate is increased to 0.4 g.p.m. 
and reflux is reduced to 1.4 g.p.m. At 
these rates finished acrolein is pro- 
duced and is directed to storage. 
Minimum acrolein purity is 96 per- 
cent weight while the propionaldehyde 
content is limited to 0.5 percent. The 
distillation is continued until essen- 
tially all the acrolein is removed from 
the system since a sharp separation 
between acrolein and unconverted 
diallyl ether (b.p. 203 deg. F.) is 
readily obtained. this 
distillation, containing other 
reaction products and some dially] 
ether are discarded. 


Finishing Column Plugging 


A problem which was encountered 
in the pilot plant but which was reme- 
died in the design of the semi-com- 
mercial unit was the plugging of the 
finishing column packing by acrolein 
polymers formed during distillation. 
Using a rotameter to apportion the 
flow, a 20 percent solution of hydro- 
quinone in acrolein is injected contin. 
uously into the vapor line between the 
column and its condenser on the light 
ends and finishing steps. The flow is 
adjusted to provide a hydroquinone 
concentration of 0.2 percent weight 
in both the reflux retuming to the 
column and in the product withdrawn 
to storage. Two small pressure vessels 
are used alternately for dissolving and 
supply. Solid, photographie grade hy- 
droquinone is used while intermediate 
cut acrolein, as described above, is 
used as the solvent. 


Shipping 


From storage the refined product is 
transferred by gas pressure to return- 
able shipping containers previously 
cleaned and purged free of air using 
natural gas. A closed loading system 
is used to prevent entry of air or escape 
of fumes. The natural gas displaced 
is vented to atmosphere via the ex- 
haust stack manifold. Fourteen gage 
ICC Class 5A drums of 55 gal. (380 
lb.) capacity or steel cylinders contain- 
ing 100 lb. of acrolein are used for 
shipment of this material. This liquid, 
which has a vapor pressure slightly 
higher than that of acetone, is un- 
loaded from the container by the use 
of an eductor pipe and moderate inert 
gas pressure. 

Thanks are due to E. F. Herrerias, 
who has aided considerably in the 
preparation of the data necessary for 
this article. 
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Chemical Engineers 


Honor Merck & Co. 


Approximately a thousand chemical engineers, executives and guests 


of the profession met at the Waldorf-Astoria in New York City on 


December 3 to honor Merck & Co. Inc., for its outstanding postwar 


achievement in the development and large-scale production of the 


wonder drug, streptomycin. The occasion was the presentation of the 


Eighth Biennial Award for Chemical Engineering Achievement by 


Professor-Emeritus Alfred H. White, chairman of the Committee of 


Award and spokesman on this occasion for the chemical engineering 


profession. It was received on behalf of Merck & Co., Inc., by its 


president, Dr. George W. Merck. Excerpts from their addresses follow. 


PRESENTATION 
ALFRED H. WHIT! 


(hairman, Committee of Award 
’rofessor-Emeritus of Chemical Engineering 
versity Of Michigan, Ann Arbor, Mich. 


A’ \ the occasions of the previous 
wards, I am deeply conscious of 
the tremendous and diverse scientific 
and technological developments which 
have been achieved by group efforts 
of chemical engineers in industry. My 
mind goes back fifty years to the time 
when, as a young instructor, I took 
my first class of students on a week's 
inspection tour of chemical plants. 
Some of these had a chemical labora 
tory with one or two analysts, but 
some of them worked entirely without 
chemical control. All of them relied 
heavily on traditional and empirical 
methods of operation. Inspection trips 
during the next fifteen years showed 

gradual improvement in methods of 
scientific control. 

But the great impetus to scientific 
development came at the outbreak of 
the first World War in 1914 when 
importations of chemical products 
from Germany were abruptly discon- 
tinued. To meet this situation our 
American manufacturers had to im- 
Provise equipment and processes to 
supply the lacking products. To whom 
did they turn in this emergency? The 
men with only tradition as their back- 


ground were completely at a loss. It 
was the group of scientists and engi- 
neers who came to the rescue. By the 
end of the first World War chemical 
engineers had established themselves 
firmly as a necessary group in any pro- 
gressive chemical plant. Their im- 
portance has grown through years of 
prosperity and years of depression. 

World War II also threw a heavy 
load on the scientific, engineering and 
imanagement groups of all our indus- 
tries. Their magnificent success was 
due not only to the excellent organiza- 
tion of individual companies but also, 
in large measure, to the complete co- 
operation of previously competing 
organizations who pooled all of their 
knowledge and resources in a time of 
national peril. The achievements of 
the synthetic rubber group and the 
atomic bomb group were recognized 
by the Chemical Engineering. Awards 
of 1943 and 1945. 

The postwar era has showed no 
slackening in our industrial develop- 
ments nor in successful results from 
the group efforts of chemical engi- 
neers. Where there is urgent need for 
collaboration, competing groups are 
willing to pool their knowledge, but 
each company is also working inde- 
pendently according to our famous 
American competitive system which 
has made our country the industrial 
leader of the world. During the war 
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it was heartening to see the large 
number of plants flying the Army and 
Navy E flags. If a similar appraisal 
were possible in this postwar era there 
would be just as many flags flying, for 
there has been no letup in efforts or 
in results. 

Our Committee of Award is com- 
posed of the chairmen of the depart- 
ments of chemical engineering in the 
51 colleges accredited by the American 
Institute of Chemical Engineers. 
These men do not sit in seclusion and 
pore over musty texts. They are in 
vital contact with the chemical proc- 
ess industries. They are aware of new 
developments and are in a position to 
ippraise the relative difficulties and 
the value of the new achievements. 
It has been a difficult matter for our 
committee to single one company out 
from the many that have made notable 
advances and deserve high commen- 
dation for their skill and their prog- 
ress, since V-J Day. 

The company selected is one with 
an honorable past, a company which 
made a very substantial contribution 
to the war effort. Its rapid postwar 
development of streptomycin from the 
test tube to the full plant scale has 
been a spectacular accomplishment in 
a relatively new field of chemical en- 
gineering. It could have been accom- 
plished only by a fine organization 
stimulated by progressive manage- 
ment.. 

Dr. Merck, it is the decision of our 
committee that your firm—Merck & 
Co., Inc., has earned the Eighth Bi- 
ennial Chemical Engineering Award. 
It is with a great deal of pleasure and 
hearty congratulations that I now 
present you with the bronze plaque 
symbolizing this well-earned award. 


ACCEPTANCE OF AWARD 


GEORGE W. MERCK 
President, Merck & Co., Inc. 
Rahway, N. J. 


T 18 significant that this Award for 

Chemical Engineering Achieve- 
ment should be made to a member of 
the medicinal chemical industry, 
which has brought to the medical pro- 
fession in the last decade such im- 
portant, new, life-saving agents as the 
sulfa-drugs, penicillin and streptomy- 
cin. 
Before the turn of the 20th Cen- 
tury the manufacture of most medici- 
nal chemicals was still a fine handi- 
craft, involving comparatively simple 
batch-type equipment. Today the pro- 
duction of streptomycin in our plant 
requires many buildings connected by 
a maze of piping and surrounded by 

(Continued on page 208) 
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Fig. 1 is adaptation of dense phase 
fluidization to roasting concentrates 


FLUIDIZATION, 
HAS NOW EXPANDED 


LUIDIZATION has in the past few 
Bees become firmly established 
in this country as an important 
step in various catalytic processes. 
More recent research and development 
now have progressed to a stage which 
definitely indicates the commercial ac- 
ceptance of fluidization as an impor- 
tant unit operation in many non- 
catalytic processes, particularly in the 
chemical and metallurgical fields. 
The term, fluidization, is fully de- 
scriptive to those who have been en- 
gaged in any phase of fluidizing, and 
to those who have seen the customary 
demonstration of cold gas fluidizing 
suitably sized cold solids in a glass 
tube. However, the definition of 
fluidization has not yet been stabilized 
to the degree where it has received 
universal acceptance and, therefore, we 
believe it necessary to offer a defini- 
tion which, at least, attempts to define 
the dense phase type of fluidization 
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SUCCESSFUL 


Fig. 2 shows FluoSolids pilot kiln with 
three superposed fluid beds 


Fig. 3 is type of design which will be used 


for commercial lime kilns 


FLUIDIZATION 


TOOL 


which is most useful in non-catalytic 
operations. 

Therefore, as used in this article, 
fluidization is the unit operation in 
which a mass of finely divided solids 
is maintained, during treatment, in a 
turbulent dense state by being dis- 
persed in an upwardly moving gas 
stream which imparts to the mass, a 


IN REFINERY 
INTO SUCH FIELDS AS_ LIMESTONE 


PROCESSES, 
CALCINATION 


turbulence resembling that of a boil- 
ing liquid. 

Fluidization, in some form, has 
been recognized by many and used 
commercially, for example, in such 
widely diversified devices as the Fuller- 
Kinyon pump and the Winkler gas 
generator. However, the first reduction 
to practice of fluidization, as defined 


Having scored a technological triumph in the petroleum refining 


industry, fluidization is fast gaining ground at present as an impor- 


tant new unit operation in the field of non-catalytic processes. This 


development has been strictly hush-bush, with practically no infor- 


mation getting into print. A typical application is limestone cal- 


cination. One calcination pilot plant, operating successfully for over 


a year, has a kiln rated at 11 tons of burned lime per day. 


© DECEMBER 1947 ¢ CHEMICAI 


FNGINEERING 


pears 
proce 
point 
feren 
Catal 
opc 
In 
solid 
tribut 
optim 
losses 
cycled 
lysis 
usual] 
sensih 
and iy 
In 
volvin, 
partic] 
prior 
econo! 


CHEM 


‘ gas to 
cyclones 
toca gas * 
wctones 
PRE HE AT ING 
comer 
PREHEATING 
feed Stee wos 
74 
: ORE HEATING 
wo? 
CALCINING 
comer “ 
. comet 
Fuel 
COOLING 
come 
‘ 
fas 
Pr > 
4" 
| 
Deve 


\s rubber 


Blower 


Ges outlet 


Stee! shel! 
nsulotiwon 


Retroctory 


Feed nozzle 


£ burners 
oun sliery 
| Purner 
Fluid ted i a} 
| 
a 
\ 
‘ 
a No schorge 


Fig. 4 illustrates flow diagram for lime sludge calcination for use in such industries 
as sulphate pulp, beet sugar and water softening 


Fig. 5 shows calciner design being devel- 
oped for lime sludge 


In Non-Catalytic Operations 


R.P. KITE and E.]. ROBERTS 


Assistant Manager of Development Department and Director of Research respectively 


above, is the work of the Standard Oli! 
Development Co. and its associates. 

While dense phase fluidization ap 
pears to be the most useful type in the 
process industries, it is worthwhile to 
point out some of the important dif- 
ferences, when reduced to practice, in 
catalytic and non-catalytic fluidized 
operations. 

In catalytic fluidizing operations the 
solid phase (catalyst) particle size dis- 
tribution can usually be selected for 
optimum fluidization. Except for dust 
losses and make-up, the solids are re- 
cycled within the system. If the cata- 
lysis is endothermic, the heat can 
usually be supplied in the form of 
sensible heat contained in the catalyst 
and in the gas phase hydrocarbons. 

In most non- catalytic operations in 
volving fluidization, the solid phas¢ 
particle size distribution is dictated by 
Prior or succeeding operations or by 
economics. Then too, the solids and 
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the gas pass through the svstem only 
once and heat or controlled atmos- 
phere must usually be produced within 
the fluid bed of solids. A factor in- 
fluencing non-catalytic fluidization is 
that many operations are conducted at 
higher temperatures than those en- 
countered in catalytic fluidization. Yet 
another is that heat economy is in- 
volved, requiring use of counter-cur- 
rent heat transfer, preferably in fluid 
beds. The net result of these dis- 
tinguishing points between catalytic 
and non-catalytic fluidization is that 
the design assumes entirely different 
forms although both involve use of 
dense fluidized beds of solids. 

Before proceeding to point out some 
specific operations to which fluidiza- 
tion has been applied, it would be best 
to outline the general advantages and 
limitations. The most striking advan- 
tage is the degree of temperature con- 
trol and the uniformity of temperature 
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throughout the fluid bed. It is not un- 
usual to have a 25 deg. F. maximum 
temperature differential between two 
widely separated points in a fluid bed 
and even closer control is possible. 
(his point was emphasized by Dr. 
Warren K. Lewis in his recent address 
when receiving the Priestley Medal 


Control of Gas Phase 


Similarly, the composition of the 
gas phase is subject to extremely close 
control and this is obviously impor- 
tant in simple calcination operations 
and more so in such controlled reduc- 
tions as that of Fe,O, to Fe,Q,. 

In calcination operations, where fuel 
can be injected and burned in the 
fluid bed, the fuel consumption has 
been found to be one of the principal 
economic advantages. Since close tem- 
perature control and uniformity of 
temperature are inherent in fluidized 
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operations, new processing objectives 
are attainable. 

The principal limitation is that 
there must be no softening or fusion, 
nor any surface adhesion, because any 
agglomerates so formed will not be 
fluidized and will simply collect at the 
bottom of the fluid bed. Situations 
have been encountered in which sur- 
face adhesion resulted in the entire 
fluid bed becoming static and immo- 
bile. 

Another partial limitation concerns 
the operating rate. At the optimum 
gas velocity for good fluidization, the 
operating rate will be 100 percent of 
designed capacity. The minimum gas 
velocity to support minimum fluidiza- 
tion might be 75 percent of designed 
capacity and similarly the maximum 
gas velocity might correspond to 125 

recent of designed capacity. There- 
ioe as a generalization, operating rate 
would be restricted within these limits. 

Operations of such general character 
as the following can be carried out 
advantageously by fluidization: (1) 
Calcination of materials such as lime- 
stone, dolomite, magnesite, metal hy- 
drates and certain pigments; (2) par- 
tial calcination such as that employed 
in reducing the magnesium carbonate 
of dolomite to the oxide with only 
slight alteration of the calcium car- 
bonate; (3) oxidation, particularly 
when it can be accomplished with air 
at elevated temperature; (4) reduction 
of metallic oxides such as the reduc- 
tion of hematite to magnetite; (5) 
roasting of arseno-pyrites and sul- 
phides of zinc, copper and iron; (6) 
chlorination, including volatilization 
of metallic chlorides; (7) sulphatiza- 
tion such as the conversion of copper 
oxide to copper sulphate; and (8) 
heat transfer operations wherein sen- 
sible heat is transferred from solid to 
gas phase or the reverse. 


Other Operations 


These merely illustrate some types 
of operations responsive to fluidiza- 
tion. There are undoubtedly many 
other specific operations not men- 
tioned. Many of these specific opera- 
tions are now being reduced to 
practice, some being developed to the 
pilot stage and still others about to be 
piloted. 

In order to show some of the various 
forms of reactors and to illustrate 
some specific results from the use of 
the technique of fluidization, the fol- 
lowing operations have been selected 
for more detailed treatment: (1) 
Roasting an arseno-pyrite gold ore; 
(2) calcination of crystalline high 
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calcium limestone; and (3) calcina 
tion of a calcium carbonate “sludge” 
resulting from the lime softening of 
the water supply for a midwestern 
city. 

In various parts of the world, for 
example, Canada and the Philippine 
Islands, some gold ores contain the 
precious metal in finely divided form 
imbedded in arseno-pyrite or pyrite. 
The conventional winning of the 
metal by cyanide extraction is there 
fore impossible, until either arsenic or 
sulphur, or both, are removed by oxi- 
dation, thus exposing the gold to the 
solvent cyanide solution. 

Ihe ore as mined is ground to a 
suitable fineness for concentration and 
recovery of the gold values by froth 
flotation. In most mills it is necessar 
to grind to 200 mesh in order to free 
the sulphide mineral from the gangue. 
Therefore, the flotation concentrate is 
the product to be roasted and 75 to 
90 percent of it may be under 200 
mesh, with a normal particle size dis 
tribution down through the micron 
ranges. One particular flotation con- 
centrate of this type has the following 
approximate analysis: gold, 5 oz. per 
ton; arsenic, 9.0 percent; and sulphur, 


18.0 percent. 
Roasting Concentrate 


In a few words, the roasting of this 
concentrate simply consists in suppl 
ing it with sufficient oxygen to oxidize 
and volatilize the arsenic and sulphur, 
and simultaneously to produce a cal- 
cine amenable to cyanidation. Due to 
the remote location of most mines, 
arsenic and sulphur recovery is not 
economical, 

Fig. 1 illustrates the adaptation of 
dense phase fluidization to the roasting 
of arseno-pyrite concentrates. A some- 
what similar construction would be 
used for roasting other sulphide con- 
centrates. Concentrates are fed to the 
fluid bed at a rate comparable to the 
air supply used for fluidization. It is 
important that these two factors be 
controlled with respect to each other, 
to insure maximum capacity and a cal- 
cine amenable to cyanidation. Such 
control is inherent in roasting by fluidi- 
zation. 

Another important control is tem- 
perature of the fluid bed. Concentrates 
of the analysis previously given will, 
under self-roasting fluidized conditions, 
stabilize at a temperature of the order 
of 1,700 deg. F. In some instances it 
may be determined that a depressed 
temperature under 1,700 deg. F. will 
produce a better calcine. This can be 
obtained in a fluid bed by injecting the 
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proper amount of water. This will de- 
press the temperature of the entire bed 
to the desired point. Again, this is 
simply taking advantage of the ex- 
treme turbulence and high rate of 
heat transfer inherent in dense phase 
fluidizing operations. 

Che calcine carried out of the Fluo- 
Solids, or FS, roaster by the stack gases 
is finished material insofar as roasting 
is concerned and, therefore, the dust 
recovered by the cyclones in Fig. 1 
joins the main calcine product in the 
quench tank and is transferred to the 
cvanidation section for gold extraction. 
\ roaster of this type has been operat- 
ing in Canada on a scale of 10-15 tons 
per day since February 194°. 


Calcination of Limestone 


\pplication of fluidization to lime- 
stone calcination is extremely interest- 
ing because of three basic problems in- 
volved. First, it was required to calcine 
completely a crystalline stone, produc- 
ing a high-grade chemical and plaster 
lime of good color. Second, the fuel 
available was Bunker C fuel oi! which 
for the first time, insofar as known, 
was to be burned in a fluidized bed 
without discoloring the final white 
product. Third, heat recovery from 
both the lime product and stack gas 
was necessary, requiring heat transfer 
fluid beds in addition to the calcining 
fluid bed. 

This project was initiated by The 
Dorr Co. in 1944, on limestone fur 
nished by the New England Lime Co 
Conducted at The Dorr Co.'s West- 
port mill, extensive work on single 
compartment reactors, 4-in. in diame- 
ter, developed lime samples found to 
be satisfactory to the lime company 
This work also produced the pilot plant 
design information. Both companies 
thereafter collaborated in the design 
and operation of a 5-ft. diameter, three. 
compartment pilot FS kiln with 4 
rated capacity of 11 tons of burned 
lime per day. The pilot kiln was oper 
ated almost continuously from Jul 
1946 to June 1947, with some anticr 
pated troubles which never materia: 
ized and some unanticipated difficu- 
ties which did materialize. At the 
present time a 100-ton-per-day kiln s 
being designed for New England Lime 
Co.’s plant at Adams, Mass. 

The pilot kiln is illustrated in Fig 
2, with three superposed fluid beds; 
the top bed receives the limestone 
(crushed and sized to —6, +65 mesh) 
for preheating to about 1,100 deg. F 
Preheated stone is transferred in the 
fluidized state down the transfer tub? 
to the central calcining compartment 
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usually operated the 1,700-1,750 
deg. I’. range. Again, due to displace 
ment of incoming material, the now 
burned lime transfers down to the 
bottom compartment where it cools as 
it prcheats the incoming combustion 
air. The temperature in this bottom 
compartment stabilizes in the 500-550 
deg. I’. range and the lime is dis 
charged at this temperature. Gas 
phase flow is countercurrent through 
out, and the cross-section of each com- 
partment is designed to maintain the 
optimum space rate under the condi- 
tions prevailing in each compartment. 

Location of the fuel oil injectors is 
indicated in Fig. 2. Each injector, in 
rotation, is supplied by positive dis- 
placement pump with a definite vol- 
ume of fuel oil. Since all combustion 
air, im controlled volume, enters 
through the bottom and, after preheat 
ing, goes into the calcining compart- 
ment where the air contacts the fucl 
in controlled amount, the conditions 
for combustion proved to be entire) 
sound and combustion was found to 
be efficient. 

Ihe concept of combustion of un- 
atomized liquid fuel under such con- 
ditions will probably be a subject for 
investigation in the future. It seems 
obvious that this method of firing 
would only be successful in a com- 
pletely fluidized mass of solids, 
wherein the instantaneous heat release 
is immediately dissipated throughout 
the fluid bed. It is believed that some 
portion of the combustion takes place 
on the surface of the fluidized particles, 
but whatever the exact mechanism, 
the combustion is rapid and efficient. 
[wo supporting bits of evidence are 
that the lime is not discolored with 
residual hydrocarbon products and 
that, under proper operating con- 
ditions, there is no evidence of after 
burning in the freeboard space above 
the calcining fluid bed. 

Operating temperatures of 1,700 
1,750 deg. F. in the calcining bed pro 
duce a lime with less than | percent 
CO, content and with chemical avail 
abilities of 98 percent of the maximum 
possible. Of itself this is unusual, but 
those experienced in lime-burning 
know that the type of limestone used 
ind the location of thermocouples are 
tactors to be considered. All tempera- 
tures reported here were recorded from 
thermocouples located in the fluidized 
beds and therefore should closely ap- 
proximate the actual temperature of 
the fluidized mass. There was no evi- 
dence of “hot spots” which might 
have been in view of the thermo- 
couples to produce a false temperature 


reading 
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luel consumption in the pilot fur- 
nace averaged 43 gal. of Bunker C oil 
per ton of burned lime. Other oper- 
ating conditions investigated, particu- 
larly calcination at the extremely low 
temperature of 1,600 deg. F., resulted 
in a fuel consumption of slightly less 
than 40 gal. per ton. It should be 
kept in mind that these fuel consump- 
tions were obtained in the FS pilot 
kiln which has only two heat recovery 
compartments. 

Fig. 3 illustrates the tvpe of design 
which will be used in the commercial 
kiln rated at 100 tons of lime per day. 
All design requirements indicated by 
operation of the pilot kiln are incor- 
porated in the commercial kiln. Two 
additional heat recovery compartments 
are added. Still more compartments 
would yield additional heat recovery 
but the design as indicated appears to 
be the optimum, all factors considered. 
Obviously, the ratio of fuel consump- 
tion to output will be reduced below 
that reported for the pilot plant, but 
this and other features of the com- 
mercial units will be reported later 
after operations have stabilized. 


Lime Sludge Calcination 


Several widely different industries 
produce a byproduct precipitated cal- 
cium carbonate which must be re- 
calcined to lime for either cconomic 
‘These industries 
are (1) sulphate pulp, (2) beet sugar 
ind (3) water softening. In the last 
case, the precipitate 1s isually, but not 

ilcium carbonate 


or disposal reasons. 


alwavs, a mixture of « 


and magnesium hydroxide. Following 
lime precipitation, the suspended 


solids are removed by sedimentation 
and further dewatered on vacuum fil- 
ters or continuous centrifuges. The 
latter alone is used if both calcium 
and magnesium are present, because of 
its ability to remove and discard most 
of the magnesium hydroxide, leaving 
a relatively pure calcium carbonate for 
recalcination and re-use. Filter cake is 
then dried in a Ravmond flash drvet 
ind calcined in the kiln as indicated in 
hig. 4. The FS kiln design which is 
being developed for this particular 
operation is indicated in more detail 
in Fig. 5. 

In this case, the solids being fluid- 
ized are usually finer than 50 microns 
with a fairly uniform particle size dis- 
tribution. ‘The gas velocity (expressed 
as “space rate,” the gas velocity in the 
free cross-section above the fluid bed, 
and measured at the operating tem- 
perature) for dense phase fluidization 
of material of this type is relatively 
low, being approximately 0.5 ft. per 


sec. Since oxygen input is a direct 
measure of capacity, it was obvious 
that conventional fluidization would 
be applicable but with low capacity. 
Another operating objection to calcin- 
ing such fine material is that the 
burned lime produced would consti- 
tute a dust nuisance and health hazard. 
Furthermore, it would be extremely 
difficult to handle in storage and con- 
ventional feeders. 


Calcined Lime Pellets 


These objections were overcome by 
the discovery that the addition of a 
small amount of some such alkali as 
soda ash, in conjunction with the roll- 
ing turbulence of the fluid bed, formed 
the calcined lime into hard round pel- 
lets of about pea size. These pellets 
are formed and the lime is calcined at 
a temperature not exceeding 1,850 
deg. I. and therefore the product 
would not be considered to be a hard- 
burned lime. However, the indica- 
tions are that it is a well burned lime 
as measured by the usual “activity” 
and available lime analyses, taking into 
consideration the character of the raw 
material. 

In the installation shown in Fig. 5 
the predried calcium carbonate is in- 
troduced at a controlled rate into the 
fluidized calcining bed. Fuel is in- 
jected, but not atomized, into the 
fluid bed at a slightly lower elevation 
and, insofar as is known, the calcina- 
tion and pelletization occur simultane- 
ously 

Above the interface of the fluid bed 
is a freeboard space to permit any 
“spurts” of dust and pellets to return 
to the bed. Products of combustion, 
including a relatively low dust load- 
ing, exit at about 1,850 deg. F. to pro- 
vide the heat requirements of the 
Ravmond drver. 

Although extensive development in 
small I'S reactors has been completed, 
there are certain problems which can 
only be solved in the 6-ton-per-day 
pilot plant, of this tvpe, which will be 
placed in operation in a few months. 

Other commercial non-catalytic ap- 
plications of the technique of fluidiz- 
ing are. under development at the 
Westport Laboratories of The Dorr 
Co. and it is expected that these can 
be reported as completed. This com- 
pany is licensed under appropriate pat- 
ents and patent applications of the 
Standard Oil Development Co. The 
material used in the preparation of this 
paper is a product of the cooperative 
cffort of our many associates in The 
Dorr Co. and the collaborating organi- 
zations. 
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FIG.3 
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SMALL BREAKS up to 4-in. dia. can be fixed with one- 


piece tantalum plugs, up to 1}-in. with ceramic patch 


METHODS AND MATERIALS, A LA MONSANTO 


Like ever) construciion material, glass-lined equipment has its virtues 


and its shortcomings. A glass coating is exceptionally corrosion resis- 
tant, but it is also breakable. Hoping to mitigate the effect of this 
shortcoming, and so permit fuller exploitation of the material's 
virtues, the Monsanto Chemical Co. recently conducted a thorough 
examination of methods for repairing glass lining in the field. This 


article presents the recommendations developed by their study. 


N spre of the care with which 
I glass-lined equipment is being 

handled, failures of the coating 
do occur. Sometimes it fails because 
of physical damage inflicted by strik 
ing the glass-coated surface with a me- 
tallic object or by dropping the entire 
vessel. In most cases, failures brought 
about by an impact can be easily 
recognized. A “sunflower” pattern is 
formed on the glass with small cracks 
running radially from the point of im- 
pact. ‘These radial cracks or lines are 
frequently so small that they are not 
visible to the naked eye but can be 
seen through a three or four magnifi- 
cation reading glass. 

The strength of the bond between 
the glass and the steel shell is not uni- 
form over the entire interior surfacc 
of the vessel. Glass under compression 
provides a good bond; glass under ten- 
sion bonds very poorly to the steel. 
Hence, the glass coating over the 
knuckle of the heads is difficult to in- 
jure because in this area the glass is 
under compression; the glass coating 
on the short radius of a nozzle, being 
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under tension, has a very poor bond 
with the steel and must be handled 
very carefully. The piping leading to 
nozzles must be aligned very carefully 
and the bolts drawn up evenly in order 
to avoid fracturing the glass coating on 
the short radius of the nozzle. Since 
the uneven load resulting from mis- 
aligned pipe is applied gradually, no 
sunflower pattern will appear in thc 
fractured area of the short radius of 
the nozzle. 

Another type of failure is known as 
a “spontaneous rupture.” For reasons 
not always understood, glass some- 
times jumps away from the steel to 
which it has been applied. Usually 
these jumps take place immediately 
after the vessel leaves the enameling 
furnace. Sometimes, however, they 
occur years later, either while the vessel 
is in storage or in service. The manu- 
facturers of glass lined equipment rec- 
ognize this failing and give the cus- 
tomer a guarantee of one year against 
spontaneous ruptures. These ruptures 
usually occur over a welded seam or in 
a part under a severe strain. 


LARGE BREAKS over 1}-in. dia. require plate to hold 


cement. Plates are Hastelloy, silver, tantalum, stainless steel 
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A third type of failure is sometimes 
brought about by permitting acid to 
drip or collect on the outside of a ves 
sel. Strange as it may seem, a strong 
acid solution applied to the outside ot 
a vessel may cause the glass to rupture 
on the inside. Atomic hydrogen gen 
crated at the interface is said to be the 
explanation for this phenomenon 
Vherefore it is not advisable to clean 
the jacket of a glass lined vessel with 
an inhibited acid having a pH value 
of 3.2 or stronger. Best of all, don't 
clean the jacket with any kind of acid 
solutions. 

Fractures or failures resulting from 
thermal shock are not uncommon 
The manufacturers tell us that an in 
stantaneous thermal shock of 175 deg 
I’. can be safely tolerated. Fractures 
resulting from thermal shock usually 
are evidenced by the glass jumping 
away from the steel in large sheets 


Cements 


At the John I. Queeny Plant we 
are using two types of repair cement 
ceramic or silica base type and syn 
thetic resin type. 

Ceramic cements:—The ceramic 
cements have been in use for man 
years and are used chiefly where highly 
oxidizing conditions prevail. The ce- 
ment is applied over the fractured 
area. Acid applied over the patch con 
verts the sodium silicate into silicic 
acid. The finished patch is somewhat 
porous and attempts have been made 
to fill the pores by applying a coat of 
clear synthetic resin over the surface 
of the patch. 
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curved plate to hold cement. 


Equipment 


We feel that the repair cements 
supplied by the Pfaudler Co. are the 
most satisfactory and reliable ceramic 
repair cements available. These repair 
cements are made in the laboratory, in 
small batches, under accurate control 
by trained technicians. The Pfaudler 
Co. supplies the following ceramic re 
pair cements: Ai*T-42-black, AF T-42 
special white, AF T-42-filler, AFT-42 
cover glaze (synthetic resin). Morc 
will be said about these products in 
later paragraphs. 

Other repair cements used are: Pen 
chlor, Duro Cement, and Vitrex- 
produced by Pennsylvania Salt Mfg. 
Co., Electro Chemical Supply Co., 
and Atlas Mineral Products Co., rc 
spectively. 

Some of the above mentioned cc 
ments must be suspended in sodium 
silicate. We recommend the “S” 
brand sodium silicate of 30 deg. 
Baume, purchased in sealed containers, 
quart size or smaller. 

Synthetic Resin Cements:—Two 
different types of synthetic resin ce- 
ments are im use at the Queeny Plant. 

1. Alkor, Carbo-Korez (Atlas Min- 
eral Products Co.) and Carboline 
(Carboline Co.) are all very similar. 
They consist of finely divided graphite, 
catalyst, and plasticizer suspended in 
a liquid. Carbo-Korez and Carboline 
are very similar and patches made with 
these cements can be put into service 
within twelve hours. Alkor cement is 
less inert to oxidizing conditions but 
it will stand up longer under an alka- 
line condition than Carbo-Korez or 
Carboline. Approximately 24 to 30 
hr. are required before an Alkor patch 


Fractures at knuckles and other sharp bends need sleeve or 
Sleeves are Hastelloy, silver, tantalum, porcelain 


can be put into service. Carbo-Korez, 
before using, should be stored at a 
temperature between 35 and 45 deg. 
I’. ‘The Carboline Co. is prepared to 
supply its product packaged in sizes 
convenient for storage and mixing. 
Alkor, Carbo-Korez, and Carboline 
are products very similar to Karbate 
and are being used for making repairs 
to Karbate equipment. For all practi 
cal purposes, the physical and chemical 
characteristics of Alkor, Carbo-Korez, 
Carboline, and Karbate are identical. ) 
Alkaresinous Cement (Nukem 
Products Co.) is a phenol-formalde 
hyde resin similar to Bakelite. While 
this cement is not so inert in organic 
acids and alcohol, we have successfully 
used this cement in alkaline service at 
a temperature of 194 deg. F. at pH 9. 
The synthetic resin cements, in 
common with nearly all synthetic 
resins, have one failing, namely, a very 
poor bond with metal. These cements 
seem to abhor metal and jump away 
from the surface to which they have 
been applied. However, in spite of 
this shortcoming, these cements are 
being used very successfully, as will be 
shown later. 


Tools 


Every repair kit should contain a 
good hand grinder having a motor de- 
signed for continuous duty, light in 
weight, and well balanced. The Du- 
more No. 10 hand grinder with Jacob’s 
chuck meets these requirements. An 
assortment of grinding wheels from 4 
in. to ] in. diameter having grits run- 


ning from No. 60 to No. 150 are 
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Engineering Dept., J. F. 
Monsanto Chemical Co., 


TOOLS These—plus plugs, cements, 
plates—are the special tools of trade 


F. MEIER 
Queeny Plant, 
St. Louis, Mo. 


needed. ‘The coarse grit, No. 60, is 
well suited for roughening up the glass 
preparatory to applying the cement 
patches. A 500 cc. porcelain dish, spa- 
tula, camel hair artist brushes, and 
300-500 watt heat lamps with built-in 
reflectors are other accessories fre- 
quently needed. 


Procedure: Ceramic Patch 


It is our opinion that ceramic 
patches of 14 in. diameter and larger 
are not practicable. Patches larger 
than 14 in. diameter should be held 
down with a repair plate made of a 
suitable metal. Unless the large diame- 
ter patches are held down, the edges 
of the patch will tend to curl up and 
permit liquid to scep in. It is an 
axiom with us that the useful life of a 
patch is inversely proportionate to its 
diameter, or in other words, the big- 
ger the patch, the shorter its useful 
life. It is quite true that patches of 
6 in. diameter have held up for years; 
however, such large patches are usually 
found in a mild acid service and are 
not exposed to thermal shock. 

The following repair procedure is 
intended for patches not larger than 
14 in. diameter: 

1. Clean the exposed metal surface 
with a hand grinder using a 100-150 
grit stone, removing all traces of rust. 
With a 50-60 grit stone, thoroughly 
roughen the surface of the glass around 
the exposed metal; roughen the glass 
} in. beyond the line where the ex- 
posed metal ends. Wash the surface 
of the metal and glass with alcohol. 


Dry. (Over) 
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2. With a camel hair artist brush 
apply a coat of Ptaudler Al’l-42 ce- 
ment approximately 1/32 in. thick. Do 
not puddle or apply the cement as if 
it were a coat of paint. Daub it on 
and withdraw the brush, do not at- 
tempt to featheredge the cement. Al- 
low to dry for one hour. 

3. Apply second coat as described 
above. 

4. Apply third coat as described 
above. 

5. Cover patch with a 50 percent 
sulphuric acid solution (by vol.). Keep 
wet for six minutes. Wash with wa- 
ter, dry with clean cloth. 

6. Smooth patch by sanding lightly 
and apply second coat of sulphuric 
acid as described above. 

7. Apply two or three coats of 
Pfaudler cover glaze, allowing 15 min. 
to dry between coats. 

8. At this point the patch can be 
heated to a temperature of 150 deg. 
F. in order to speed up the reaction 
within the cement. 

9. Cure patch for a period of eight 
to ten hours at a temperature of 150 
deg. F. 

Ceramic patches have a tendency to 
develop minute cracks if the applica- 
tion is made in a dry, warm atmos- 
phere. This is especially true if the 
individual coats are put on too thick. 
In order to overcome cracking and 
checking, we apply the coats as thin as 
possible and humidify the air until we 
are ready to apply the Pfaudler glaze. 
Infra-red lamps are an excellent heat 
source for curing all patches because 
the rays penetrate the patch and are 
converted into heat at the interface. 
Thus the patch is heated from the in- 
side rather than from the outside. 

If the steel surface to be patched has 
been severely attacked so that a crater 
1/8 in. or deeper exists, it will be nec- 
essary to fill the crater with Pfaudler 
AFT-4?2-filler before applying the ce- 
ment. Proceed as follows: Empty the 
entire contents of the can into a porce- 
lain dish and mix thoroughly. Put the 
filler into the crater, filling it nearly 
flush with the surface of the glass, and 
press firmly into place with the thumb. 
Pfaudler filler is a rather dry compound 
and, for best results, must be pressed 
firmly into place. Let dry overnight 
and proceed to apply Pfaudler cement 
as described under step 2 described 
above. (See Fig. 1) 


Procedure: Plates, Plugs 


Synthetic resin cements tend to 
jump away from any metal surface to 
which the cements are applied. Cera- 
mic cements tend to curl up around 
the edges and jump. In order to pre- 


vent these cements from jumping and 
loosening up, we are holding the ce- 
ments down by means of repair plates. 
l'igs. 2-6 illustrate various applications 
of hold-down or repai plates. At the 
present time we are using repair plates 
made of Hastelloy alloys B and C, 
tantalum, silver and stainless steel. 
Some of the patches applied under this 
procedure have been in service for 
more than four years without further 
attention. It is evident that care must 
be exercised in selecting a cement and 
a metal repair plate inert to the liquids 
or gases to which the cement and re- 
pair plates are exposed. Fig. 2 illus- 
trates a tantalum repair plug. A similar 
plug holding down a Teflon gasket has 
been in continuous service for more 
than 6,000 hr. resisting aqua regia at 
a temperature of 176 deg. F. 

Fig. 3 shows a badly corroded area 
in the shell of a jacketed vessel. We 
feel that in jacketed vessels it is not 
practicable to drill through the shell 
and tap the hole for a machine screw. 
A skilled, careful welding operator 
using the right procedure can weld a 
tapped plug into the crater without 
injuring the glass in the immediate 
area. The plug should be dressed to 
fit the contour of the crater. A weld- 
ing rod of the E-6012 type, known as 
a “cold” rod, is preferred. By raising 
the voltage and lowering the amper- 
age on the welding machine, this rod 
gives fair pe netration with a minimum 
amount of heat. Having filled the 
jacket with water and running a bead 
not longer than 3 in. at a time between 
cooling, a plug can be welded securely 
into the crater. By following the pro- 
cedure described above. it is possible 
to weld within 24 in. of a glass lined 
surface without spalling the glass. Fig. 
4 shows a repair made to the shell of 
a vessel by drilling and tapping the 
steel shell and using bolts made of 
welding rod. The nuts were made of 
10 guage plate. 

The short radius on the flange of a 
nozzle or manhole is always a vulner- 
able spot and difficult to repair. By ce- 
menting a sleeve into the opening (See 
Fig. 5), this vexing problem can be 
solved. It is suggested that the piping 
connection to a repaired nozzle be 
made before the cement takes a perma- 
nent set. Fig. 6 shows a repair made 
to a fractured surface at a point where 
the nozzle has been welded into the 
top head. 

The Tantalum plugs shown in Fig. 
2 are obtained from the Pfaudler Co. 
Prices range from $6 up, depending on 
diameter. The Haynes Stellite Co. 


carries in stock Hastelloy C and B ma- 
chine screws and hexagon nuts in a 
wide selection of sizes. We have found 


it economical and convenient to make 
our own nuts out of plate, and the 
bolts out of welding rod. Our repair 
plates are usually made out of 20 or 
16 guage sheet. 

An etfort should be made to shape 
the repair plate so as to conform 
closely to the contour of the area to 
be repaired. 

Clean the exposed metal surface as 
outlined under Step | in a previous 
paragraph. On larger patches thor- 
oughly roughen the glass around the 
exposed metal fully 2 in. beyond the 
line where the exposed metal ends. 

Mix the cement according to the 
directions found on the container and 
apply a generous amount to the in 
jured area. Put the repair plate in 
place and tighten the nuts which hold 
the plate down. The excess cement 
should squeeze out uniformly around 
the edge of the repair plate. 

Now apply heat very slowly, using 
electric heat lamps. During the first 
four hours the temperature of the 
patch should not exceed 100 deg. F. 
Too much heat during the first four 
hours produces a porous patch. At the 
end of four hours raise the tempera 
ture to 150-160 deg. F. and hold at 
this temperature as indicated below: 


Carbo-Korez, Carboline, Duro, Pen- 


chlor, Vitrex ..12 hours 
Alkor ......... .24 hours 
Nuken Resinous .......... 36 hours 


The question is frequently being 
asked: How far on the alkaline side 
can one bring a solution without harm- 
ing the glass lining or breaking down 
the repair cement? This question is 
difficult to answer because the nature 
of the solution and the temperature 
at which the solution is being proc- 
essed are both important factors which 
must be considered. A product at ph 
9.5 may be entirely harmless at 86 deg. 
F. and become very detrimental to 
glass at 165 deg. F. If the alkaline con- 
dition is too high the glass lining will 
soon take on a dull appearance. Before 
subjecting a vessel to an alkaline con- 
dition it is well to inspect the tank and 
look for ceramic plugs. The ceramic 
plugs should be replaced with gold 
plugs. 

Whether or not your alkaline con- 
dition is too severe for a glass lined 
vessel can best be determined by run- 
ning an experiment using Pfaudler test 
cups or test bars obtainable from Clas- 
cote Products, Inc. 

The procedure for the installing and 
replacing of gold and ceramic plugs 
has been omitted. It is felt that these 
operations require tools not comin ly 
available in the average shop and su 
repairs should not be attempted with- 
out special training. 
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Pale plant. 


Here color bodies in rosin-naphtha solution are adsorbed. Naphtha and terpene traces are removed from rosin 


From Pine Stumps to Rosin 


and Terpene Oils 


J. V. HIGHTOWER 


Southwestern Editor, Chemical Engineering 


NEW NAVAL STORES PLANT DAILY TURNS 750 TONS OF PINE STUMPS 
INTO 450 DRUMS OF ROSIN AND 8,000 GAL. OF TERPENE OILS 


OLLOWING a policy of expansion, 
Fees Chemicals, Inc., com- 


pleted and put into operation this 
year at its second steam-distilled wood 
naval stores plant, at De Ridder, La., a 
rosin-refining unit which utilizes an 
adsorption i developed by the 
company. The new unit permits the 
manufacture of a number of pale wood 
tosins corresponding in color to the 
gum rosin types. It has considerably 
increased the number of products 
which the company is producing from 
long leaf yellow pine stumps from 
thousands of acres of cut-over land in 
sou'hwestern Louisiana. 
_ The Crosby plant is operating at 
its current capacity of 750 tons of 
stumps per day. The company con- 


templates an enlargement of this ca- 
pacity. At present the limit on capacity 
is the extractor system. Eventually 
more extractors will be added to the 
system, thereby permitting daily capac- 
ity to be raised to 1,000 tons. 

Situated about two miles outside 


De Ridder, the plant is the compact, 
well-designed center toward which 
scores of stump-laden, flat-topped 
trucks move all day from an average 
radius of 35 mi. The hauls vary, how- 
ever, from 1 mi. to 65 mi., the present 
maximum. The company owns slightly 


Equipment for fractional distillation of terpenes and adsorption tow- 
ers for decolorizing rosin give the newest plant of Crosby Chemicals, 
Inc., at De Ridder, La., great flexibility in production. It can make such 
terpene specialties as turpentine, alpha pinene, dipentene, pine oil and 


alpha terpineol plus a variety of grades of refined wood rosin. 
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In this FF refinery and still house solvent naphtha used in initial extraction step 
is recovered. Then terpene oils are separated from rosin by fractionation 


over 100,000 acres and has contracts 
for stumps from an additional 400,000 
acres. Estimates place the total supply 
at between 20 and 40 years. Crosby 
contracts for the excavation and haul- 
ing of the stumps. Approximately 500 
men work in the field, uprooting the 
stumps with bulldozers, dynamiting 
and chopping the unwieldy masses to 
handling size. 

A high degree of flexibility char- 
acterizes the operation of the plant, 
and company officials consider there is 
virtually no limit to the products which 
can be manufactured from the com- 
plex mixture of chemicals in the wood. 
Included in the list of products which 
have been or are being manufactured 
are FF wood rosin and refined pale 
grades; limed wood rosins; turpentine; 
standard, amber and XH pine oils; 
dipentene; alpha pinene; and several 
high-melting resins. Research is being 
conducted to develop new products as 
well as new applications of existing 
materials. 


Current Production 


Current production is at the daily 
rate of over 450 drums of rosin and 
8,000 gal. of combined terpene oils 
from which other products are ulti- 
mately The plant oper- 
ates 24 hr. per day and _ processes 
stumps from a large stockpile when not 
taking the wood directly off the trucks. 
Down time for repair is quite low, and 
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has totaled only about two weeks dur 
ing the first year of operation, which 
started in November 1946. The rosin 
refining facilities began operating last 
February. The plant employs about 
350 men including its technical staff. 


Mill Room 


The conversion of roots, stumps and 
topwood of long leaf yellow pine, 
which must be a minimum of seven 
years old for best results, begins when 
the material is fed into the mill room. 
This building houses two lines of 
grinding equipment, each consisting of 
a “hog,” in which knives are studded 
on a rotating member, and two ham- 
mer-type shredders. Stumps may be 
fed to either or both lines. The stumps 
are thrown either directly from the 
trucks or from the stockpile upon 
heavy chain conveyors which move 
them along steel channels and beneath 
streams of water for removal of dirt. 
Each line of stumps then moves on- 
ward into the front end of the mill 
room and into the top of the hog. ‘The 
small pieces drop from the bottom of 
the hog upon a chain conveyor which 
drops them upon a vibrating screen be- 
fore reaching the first shredder. Fines 
from the screen bypass the shredder 
and move directly to the storage bin. 
Wood retained on the screen passes 
into the shredder, and the discharge 
from this is again screened, the chips 
falling into the second shredder. The 
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final product is a mixture of fines and 
chips, of which only 15 percent is re 
tained on a }-in. mesh. 


Extractor House 


l'rom the second shredder the mix 
ture is moved on a belt conveyor to 
the top of the storage bin. From the 
bottom of the bin the wood is dis 
charged upon another belt which car 
ries the material to a third belt which 
feeds 16 steel extractor vessels in the 
extractor house. By means of a “trip 
per” on the feed belt at the tops of 
the vessels, the operators can dump 
chips into any of the extractors when 
the bolted cover has been removed 
Each extractor contains about 15 tons 
of chips, which are supported at the 
bottom on a steel screen resting on a 
perforated plate. The extractors a: 
insulated to reduce heat losses. 


Solvent Extraction 


[Extraction is continuous, although 
it anv one time only ten vessels are in 
the extraction phase. The solvent is . 
relatively narrow petroleum fractioy 
having initial and final ASTM boiling 
points of 200 and 240 deg. I 
tively. At a temperature ranging be 
tween 265 and 280 deg. F., the solvent 
is pumped into the bottom of the first 
of ten extractors, from the top of this 
into the bottom of the second, pro 
ceeding thus in series through the ten 
vessels. Extractor pressure runs from 
65 to 85 psi. ga. After about 9,000 gal 
of solvent has been pumped through 
the tenth extractor, No. 1 is cut out of 
the system, a “fresh” extractor is added 
to the line, and fresh solvent is then 
pumped into No. 2 until 9,000 gal. has 
run through No. 11. In this manner 
fresh solvent is alwavs being charged 
to the vessel containing the most 
nearly exhausted chips. The ratio otf 
fresh solvent to fresh chips averages 
600 gal. per ton. 

In the meantime, No. 1 extractor is 
being steamed with 100-Ib. steam 
which enters at the bottom. ‘The 
vapors, with the residual solvent, are 
carried to a condenser where the sol 
vent is recovered. Loss of solvent 1s 
negligible. After steaming the ex 
tractor for | hr. the small rectangular 
door near the base of the extractor 1s 
opened and the spent chips are re 
moved manually, thrown upon a chain 
conveyor and moved ultimately to the 
boiler house to be burned as fuel. No 
1 extractor is then charged with clips 

The crude solution of rosin and ter 
pene oils leaving the last of the ten 
extractors enters a system of “drop. 
or intermediate storage, tanks and 
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ready for processing in the I'l’ refinery 
and still house building. ‘The solution 
is pumped into two vertical-tube, 
atmospheric-pressure evaporators con- 
nected in parallel. Most of the solvent 
is evaporated here and returned to the 
solvent system. Bottoms from the 
evaporators are pumped to a flash 
tower where the remainder of the 
naphtha is removed. Steam jet ejec- 
tors maintain a vacuum of 15 in. Hg 
in this tower. ‘The mixture of rosin 
and terpene oils is pumped to two “fin 
ishing towers,”” or fractionators, con- 
nected in series, where with the aid of 
stripping steam the terpene oils are re- 
moved overhead and FF rosin is dis 
charged from the second tower and 
made ready for refining. A vacuum of 
27 in. Hg is maintained in the towers. 


Terpene Oil Processing 


Processing of the terpene oil mix- 
ture is the next step. ‘The oils, after 
passing through a separator where 
water is drawn off, arc pumped into 
tanks and agitated with a 20 percent 
aqueous caustic solution to re 
move aldehydes and improve odor 
Following treatment with caustic the 
oils are charged to one or more of 
three batch stills where the charge is 
fractionated into turpentine, pine oils 
and other components which are de 
sired from time to time. ‘The batch 
stills are also used for re-fractionation 
of a primary distillate, such as turpen 
tine. Turpentine, alpha pinene, di 
pentene, pine oil, alpha terpineol and 
terpene specialties are typical final 
products. Still bottoms remaining 
after fractionation of the terpene oil 
mixture are pine oil foots, which are 
sold to other processors. Finished 
products are shipped in quantities 
ranging from pints to tank-car lots. 


soda 


Yields 


Yields of finished products are difh- 
cult to report because of the wide varia- 
tion in types of products manufactured 
at various periods. However, one ton 
of chips usually will yield 320 Ib. of 
unrefined (FF) rosin and 85 lb. of 
terpene oils. The rosin yields, on a 
weight basis, 85 to 90 percent of pale 
stock and 15 to 10 percent color 
bodies. The terpene oils average, by 
weight, 57 percent turpentine, 36 per- 
cent pine oil and 7 percent dipentene. 

Until last spring the De Ridder 
_ marketed its FF rosin without 
urther refining. However, completion 
last February of the rosin-refining 
plant has made possible the marketing 
of a large volume of pale rosins of 
various grades required for such prod- 
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ucts as paper size, cster gums, var 
nishes, soaps, synthetic resins and ad- 
hesives. 


Mixing Tanks 


The still molten Fl’ rosin is pumped 
to a battery of four mixing tanks out- 
side the “pale plant” where the refin 
ing is performed. In these tanks fresh 
naphtha from the solvent system is 
mixed, by means of electrically driven 
paddles, with the rosin until a 50 per 
cent solution is produced. Fxcess heat 
contained in the hot rosin is removed 
by means of a coil through which cool 
ing water circulates. Each mixer has 
such a coil. The solution is then 
pumped from the mixers into a battery 
of six wash tanks and combined with 
enough additional naphtha to thin it 
to 15 percent rosin content. 

Color bodies are washed out of the 
rosin by water sprays directed into the 
solution from the tops of the washers. 
Water accumulating in the lower parts 
of the washers is picked up by a centrif 
ugal pump and carricd back to the 
spravs. From the bases of the washers 
nigre, a heavy, dark resin having a 
melting point of 230 deg. I’, is peri 
odically drawn off. Nigre constitutes 
about 3.5 percent of the FI rosin 


Pale Plant 


Following the removal of nigre, the 
rosin-naphtha solution is pumped into 
the pale plant, where the final color 
reduction is accomplished by adsorp- 
tion on magnesium trisilicate packed 
in 16 adsorption towers. ‘The use of 
this adsorbent was developed by 
Crosby through research and develop- 
ment conducted in its extraction plant 
at Picavune, Miss. Each tower is 7 ft. 
in diameter and 21 ft. high and con 
tains about 14 tons of adsorbent. At 
any one time, only three of the towers 
arc in the adsorption phase, and the 
rosin solution is pumped through the 
three towers in series, entering No. | 
at the bottom. The volume moved 
through the three towers depends on 
the grade of rosin desired. 

When the required quantity of so- 
lution has passed through No. 3 tower, 
the solution charge pump is closed. So- 
lution remaining in the three towers 
is then driven through a fresh tower, 
No. 4, and from there into the solution 
storage tanks, by means of a stream of 
naphtha pumped through the towers 
beginning with No. 1. The naphtha 
wash stream is then shut off and rosin 
solution begins feeding into No 2 and 
discharging to storage from No. 4. 

Pale rosin solution is pumped from 
storage into two vertical-tube evapora- 
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tors connected in series, where the 
naphtha is removed. The first evapo- 
rator operates at atmospheric pressure 
and the second functions under a 
vacuum of 15 in. Hg. The rosin, con- 
taining a small amount of terpene oils, 
is then pumped to a final fractionator 
where the oils are removed and re- 
covered. 

The rosin is pumped to the rosin 
shed where it is cither packed as such 
or converted into paper size or limed 
rosin. In manufacturing size the rosin 
is cooked with 25 percent aqueous 
soda ash solution in a_ steam-coil- 
heated vat. Limed rosin, for use in 


varnishes, gloss oils and matches, is 
produced by stirring into the hot rosin 
3 to + percent of calcium hydroxide. 


Berez 


As a byproduct of pale rosin manu- 
facture, the plant produces Berez, or B 
wood rosin, a dark material averaging 
190 deg. F’. melting point and used, 
where dark color is no objection, for 
such commodities as paper size, as- 
phalt emulsions, adhesives, varnishes, 
linoleum and insulating boards. Berez 
remains in the adsorbent towers where 
the rosin is given its final decolorizing 
treatment as described above. After a 
tower removed from the system has 
been given a naphtha wash it is then 
washed with a stream of 95 percent 
ethanol, which carries the Berez in 
solution to storage. 

rom storage the Berez solution is 
pumped to two atmospheric-pressure, 
vertical-tube cvaporators connected in 
serics, where the alcohol is removed. 
The Berez is pumped to a final frac- 
tionator for removal of terpene oil 
traces. The rosin is shipped either in 
tank cars or in 550-Ib. drums. 

Rules against smoking are enforced 
in the plant because of the possibility 
of fire, and the use of fireproof mate- 
rials is general. The processing build- 
ings have concrete floors, steel frames 
and asbestos sidings and roofs. A high 
degree of ventilation is present. The 
office, laboratory and library building 
is of concrete and is air-conditioned. 
Total laboratory floor space is about 
3,000 sq. ft. 

Fuel is no problem. Spent chips 
from the extractors furnish the fuel 
for generation of steam and electricity. 
However, the company maintains 
standby power connections and also 
has access to natural gas. 

A pictured flowsheet illustrating the 
processes described in this article for 
the production of naval stores at the 
Crosby plant will be found on pp. 
150-153 of this issue of Chemical 
Engineering. 
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Rough Evacuation 
Vacuum Systems 


Mechanical Engineer, Stone & Webster Engineering 


THIS ARTICLE COMPLETES THE STUDY 


W. P. DRYER 


( orp., 


Boston, Mass. 


OF HIGH VACUUM CALCULATIONS 


COMMENCED BY THE AUTHOR IN THE NOVEMBER ISSUE OF THIS MAGAZINE 


N RECENT YEARS there has been an 
I accelerated development of proc- 
esses calling for pressures so low 
that the ordinary laws of fluid flow can 
not be used to predetermine design. 
An earlier article (Dryer, Chem. Eng., 
pp. 127-131, November 1947) con- 
sidered the properties of such low 
pressure systems and offered a group 
of equations for calculating flow rates 
and conductances, both in the range 
of viscous flow and in the extreme low 
pressure range where flow is free mole 
cular. 

However, it was pointed out that in 
the pressure range roughly from 10° to 
10* microns Hg, both viscous flow 
conductance and free molecular flow 
conductance are appreciable in magni- 
tude and have to be reckoned with. 
Being in parallel the two conductances 
are added to give the combined con- 
ductance, 


Viscous vs. Free Molecular 


It is informative to compare the 
relative magnitudes of the two con- 
ductances in a pipe throughout the 
range of pressure from 10° to 10° mm 
Hg. Table I shows how the two con- 
ductances vary, first in a 4-in. diameter 
pipe, then in a 30-in. diameter pipe. 

The values are computed from Eqs. 
(16) and (20) in the erst article which 
combine to give Eq. (34) stated below. 
This equation applies to air at 80 deg. 
F. (300 deg. K.) ina straight round pipe 
(neglecting the entrance effect). The 


This paper and the one by the same 
author which preceded it are based on 
work performed under Contract Nos. 
W-14-108-eng-49, and 
W-14- eng-60 for the Manhattan 
Project - the Stone & Webster Engineer- 
ing Corp. The information covered. in 
these two papers will appear in Division 
I of the Manhattan roject Technical 
Series, as a part of the contribution of 
the Stone & Webster Engineering Corp. 
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On pages 127 to 131 of our November issue Mr. Dryer showed in detail 


how flow under high vacuum conditions, in the micron pressure range, 


differs from flow at ordinary pressures. He indicated how to distin- 


guish between flow in the viscous range and that in the free molecular 


range, and how to calculate each. The present article demonstrates 


how to handle the intermediate range where both types of flow exist, 


and gives methods for calculating pumping time with mechanical pumps. 


combined conductance, in liters per 
sec, equals: 

1 + 0.62 at) 
2.94 + (795 


conductance Free molecular conductance 
where d is the diameter of the pipe, 
inches; L is the length of the pipe, 
inches; and u, is the average pressure 
along L, microns Hg. 

It will be seen from Table I that 
while in each case the viscous flow 
conductance is proportional to the 
pressure, the free molecular flow con- 
ductance varies only about 18 per- 
cent throughout the whole range of 
pressure. At the highest pressures 
free molecular flow conductance is 
negligible, whereas at the lowest pres- 
sures the viscous flow conductance is 
negligible. The value of the free mo- 
lecular flow conductance is asymptotic 
at both the highest and lowest pres- 
sures. Continuing the pressure range 
either way would not change the ex- 
treme values shown; its maximum pos- 
sible value, as is evident from the free 
molecular part of Eq. (34), is 79 d*/ 
L and its minimum is 0.62/0.76 or 82 
percent of that. 

It should be noted that the mini- 
mum value of combined conductance 
is not at the lowest pressure, and that 


as a result a good approximation to 
use for the combined conductance 
throughout a long range of low pres- 
sures is the maximum possible value 
of free molecular flow conductance, 
that is, 79 d*/L. For the 4-in. pipe 
this is 420, and for the 30-in. pipe, 
178,000. 

This same Eq. (34) can be used to 
establish the lowest pressure above 
which the value of the viscous flow 
conductance alone might be taken for 
all practical purposes as being the 
value of the total conductance of a 
pipe. The same pressure will be the 
low pressure limit for the use of the 
viscous flow resistance Eqs. (7) (8 
(7a) and (8a). In connection with 
these four equations it was stated that 
they might well be used down to the 
pressure where the free molecular flow 
became 10 percent of the viscous flow, 
thereby accepting as an error 10 per 
cent more flow than the pressure drop 
would indicate. 

In connection with Eq. (11) it was 
stated that this low pressure limit was 
u, = 220 d where u, is the average 
pressure along the length of the pipe. 
in microns Hg; and d is the diam 
eter of the pipe, in inches. Whe 
ue < 220/d, free molecular for 
conductance > 10 percent of viscou 
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Table |—Comparison of Viscous and Free Molecular Conductances in Two Sizes 
of Pipe, Liters per Sec., per Foot of Length 


per Ft. of Pipe Length, Liters per See. 
D. Pige 30-In. 1. D. Pipe——————~ 
Pressure, Viscous Free Mol. Combined Viscous Free Mol. Combined 
Microns Hg Flow Flow Flow Flow Flow Flow 
1,000 62,600 342 62,942 19.8 X10" 145,000 19.8 x 10° 
6, 260 343 6,603 19.8 X10 146,000 19.9 10° 
626 J44 970 19.8 x 106 146, 000 21.3 X 106 
62.6 362 425 19.8 X10" —-147,000 345,000 
6.26 400 406 19.8 16 155,000 174,800 
0.01 0.62 416 417 19.8 X10? 000 176,980 
0.001 0.06 420 420 19.8 178,000 178, 198 
flow iductance; and when u, > ~ well under 50 microns. Diffusion 
220/d, free molecular flow conduc- pumps can take hold effectively at 
ance 10 percent of viscous flow about 100 microns. Since they have 
conductance. large cvacuating capacity, they are 
Originally Eq. (11), stating the low brought into action at about that pres- 
pressure limit for viscous flow, was de- sure to reduce to lower pressures, with 
rived from Eq. (34) by letting the free mechanical pumps for backing. 


molecular flow term in the latter equal 
10 percent of the viscous flow term. 
Then (79d°/L) {(1 + 0.62du,)/(1 + 


0.76du.)} = 0.10 (2.94u.d‘/L), or 
Ue 220/d 

As in the case of the low pressure 
limit, -q. (34) was also used to estab- 
lish Eg. (20a) which sets the highest 


pressure below which only the free 
molecular flow Eqs. (20) to (33a) 
may be used for all practical purposes 
for computing the total conductance 
of pipes and other channels. The deri- 
vation of Eq. (20a) is by a similar 
method to that shown above, in this 
case letting the range for using free 
molecular flow conductance alone ex- 
tend up to the pressure where viscous 
flow conductance is 10 percent of it. 
Then 0.10 (79d°/L)[(1 + 0.62du,/ 
(1 + 0.76du,)] = 2.94u,d‘/L and u, 
= 2.2/d. Therefore, when u, < 2.2/d, 
viscous flow conductance < 10 per- 
cent free molecular flow conductance, 
and when u, > 2.2/d, viscous flow 
conductance > 10 percent free molec- 
ular flow conductance. 


Combined Equation Range 


The two limits set above establish 
the range in which the combined vis- 
cous and free molecular flow conduct- 
ance equation should be used, that is, 
from u, = 2.2/d up to u. = 220/d, a 
pressure range of 100 fold. 

Summing up, for computing the 
total conductance, use only viscous 
flow conductance equations down to 
the pressure where u, = 220/d. Use 
only free molecular flow conductance 
equations from the lowest pressures 
up to the pressure where u, = 2.2/d. 
In the pressure range between these 
use the combined viscous and free 
molecular equation. 

Pump Size—Mechanical pumps 
well as ejectors) are employed for the 
first stage of the evacuation of a vessel 
and are able to take the pressure down 
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During the first stage of evacuation, 
i.c., the roughing stage carried out by 
a mechanical pump, the problem in 
many engineering processes is the 
simple one of removing gas initially 
inclosed in the vessel. No gas is 
evolved from the process in the vessel 
or from the surfaces of the equipment, 
and leakage is of negligible magnitude. 
A method is given here for determ- 
ining the capacity of the roughing 
pump required or, alternatively, for 
calculating the time consumed in at- 
taining the rough vacuum with no 
out-gassing or leakage. 


Mechanical Pump Evacuation 


A mechanical roughing pump has 
constant displacement. Its volumetric 
efficiency decreases with pressure. A 
typical mechanical pump with a 
theoretical displacement of 300 cfm. 
has a nominal volumetric efficiency 
averaging about 0.77 in the range from 
atmospheric pressure to a little below 
100 microns. Allowing for its valve 
setting and deterioration, it is better 
to take the actual efficiency in that 
range as being 0.65. The pump capac- 
ity will therefore be taken as having 
a constant effective displacement of 
(300 x 0.65) x 28.3 liters per min., 
i.e., 5,500 liters per min. Assuming 
a vessel being pumped down under 
these conditions (no out-gassing or 
leakage, and a pump of constant volu- 
metric displacement), the pressure in 
the vessel will decrease exponentially 
thus: 


Rearranging Eq. (35): 
t = (0/8) log. (ui /us) (36) 
= (0/t) log, (37) 


where u, is the initial tank pressure, 
microns Hg; u, is the final tank pres- 
sure, microns Hg; e is 2.718; s is con- 
stant effective displacement of the 
pump, liters per min.; v is the volume 


Table Il—Design Data for 303 Cfm. 
Pump at 80 Deg. F. on Air 


ua, Air Flow 
Pump Volumetric Measured 
Pressure, Efficiency, at Pump, 
Microns Hg. Percent Liters per Sec 

100 48 68.7 

80 44 63.0 

60 38 54.3 

40 26 37.2 

20 0 0 


Table 111—Calculated Flow From Tank 
Reduced by Pipe and Pump Losses 


d us hh Eff h 
6 83 od 45 5,300 100 53 


of the vessel, liters; and t is the time 
consumed in reducing pressure from 
u, to u,, minutes. 

As an example, a 10,000-liter vessel 
containing gas at a pressure of | atm. 
(760,000 microns) has to be evac- 
uated to 96 microns. How long will 
that take, if the pump has a constant 
effective displacement of 5,500 liters 
per min.? From Eq. (36) t = (10,000/ 
5,500) log, (760,000/96) = 16.3 min. 

Another method for a the 
time consumed is to use the “half-life” 
principle of Eq. (35), thus: Let t: 
be the number of minutes elapsing 
during any period in the evacuation 
in which the pressure is halved. Then: 

= 0.7 (o/s) (38) 
As proof of Eq. (38), note from Eq. 
(36) that t, = (v/s) log, (2/1). Then 
t, = 0.693 (v/s) = 0.7 (v/s) approxi- 
mately. 

That applies all the way down the 
pressure range. Applying this method 
to the foregoing example, where t, = 


0.693 (10,000/5,500) = 1.26 min.: 


At End of Minutes Pressure 
Period No. Elapsed Microns 
0 0 760,000 

1 1.26 380,000 

2 2.52 190,000 

3 3.78 95 ,000 

5.04 47,500 

5 6.30 23,750 

6 7.56 11,875 

7 8.82 ~“F 5,937 

8 10.08 2,969 

11.34 1,484 

10 12.60 742 

ll 13.86 371 

12 15.12 186 

13 16.38 93 


That is 16.38 min. elapses in reducing 
the pressure to 93 microns. It might 
be noted that from Eq. (36) the total 
time t in this example to reduce to 96 
microns would be (v/s) x 8.98 min. 
Hence from Eq. (38), t/t = (8.98 
v/s)/(0.7v/s) = 13 approximately; 


that is, the total time to reduce to 96 
microns is about 13 “half-life” periods. 

The methods shown above may be 
used to give a fair estimate of the time 
needed for evacuation with good size 
vacuum pipes. 


However, with small 
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pipes the time will be longer since, on 
account of the pressure loss in the 
pipes, the volumetric efficiency of the 
pump decreases to a marked degree. 
This matter is cxamined in the next 
succeeding section. 

Rough evacuation (or coarse evacu- 
ation) occurs when the lowest pressure 


involved is not below the range in 
which only viscous flow conditions 


need be reckoned with. As shown in 
Eq. (11), this lowest pressure is when 
u, = 220/d, u, being the average pres 
sure along the length of a pipe, in 
microns Hg, and d the inside diameter 
of the pipe in inches. For example, 
when d = 6, uy 37, while if d = 
3, then u, = 73. 


Pipes for Rough Evacuation 


As mentioned in the preceding sec 
tion the time consumed in rough evac- 
uation is longer the smaller the pipes. 
The following example will show how 
to determine the size of pipes for 
whatever length of time it is decided 
to allow for rough evacuation 

What is the size of pipe needed for 
pumping down the pressure of a tank 
filled with air at atmosphere pressure 
and at 80 deg. F.?. The pumped-down 
pressure required in the tank has to 
be 100 microns Hg. The pipe is 100 
ft. long. The vacuum pump used will 


be a mechanical pump having a theo 
retical displacement of 303 cfm. As- 
sume no leakage, and also no gas 
evolved in the tank. The pipe sizc 
needed is found by use of the viscous 
flow resistance Eq. (8a) which is: 


uy? — = 0.68 Lup Sa 


Here u, and u, are the pressures at tank 
and pump, respectively, in microns 
lig; L is the pipe length in inches; f 
is the actual liters per sec. at the pump; 
and d is the pipe diameter in inches 
Various diameters of pipe could be 
used, cach giving a different pressure 
drop in the line. ‘That means for cach 
size a different u, pressure at the pump, 


with 100 microns at the tank. The 
volumetric efficiency of mechanical 
vacuum pumps decreases with the 
pump pressure—rapidly below 100 


microns. For example, operating ex 
perience shows that the data in Tabl 
II are fair values to take for design pur 
poses when using a 303 cfm. pump 
with air at SO deg. 1 

From Table Il a curve be 
plotted of u, against f., which will give 
the associated values of these two 
quantities to insert in (Sa) 
written for this problem, using u 
100, and I 1,200, thus 


For any size of pipe d, by simple trial 


“Six-Tenths Factor” Aids in 
Approximating Costs 


ROGER WILLIAMS, 


Plastics Dept., E. I. du Pont de Nemours & Co. 
Wilmington, Del. 


LIKE ENGINEERS in 

gic >. other fields, those 
NT chemical engineers 
ST who are concerned 


withequipment 
costs have developed “rules of thumb” 
over the years to aid their work. One 
of the most valuable of these is the so- 
called “six-tenths factor’’ which is 
used in approximating the cost of a 
piece of equipment or a complete 
plant when the cost of a similar unit 
of different size is known. To restate 
this rule, if the cost of a given unit is 
known at one capacity and the cost is 
desired at a second capacity x times 
the first, multiply the seal cost by 
x"* to obtain the cost at the second 
capacity. (See writer's earlier article, 


Chem. Eng., p. 102, June 1947.) 
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Since this rule is so valuable and so 
widely used, it was felt desirable to 
check its accuracy. This has been done 
by statistical analysis of available data. 

Correlation of equipment cost data 
has been practiced for many years by 
chemical engineers who use such infor- 
mation. One method of correlation has 
been to plot the cost of equipment 
against capacity on logarithmic scales. 
It has been pointed out before (Wil- 
liams, loc. cit.) that this type of plot- 
ting leads to straight lines, and hence 
to the conclusion that equipment 
costs may be correlated by equations 
of the form y = ax” where y is the 
cost, a is a constant for the type of 
yr quer involved, x is the capacity 
of the unjt, and b is also a constant. 
Assuming equations of this type, the 


and error, the value of u, can be found 
that will satisfy this equation. It 
will be found that for 6, 4 and 3-in. 
pipes the values of u, and f, are as 
listed in Table III. Letting f, be the 
flow from the tank, liters per sec., and 
u, be the pressure in the tank, microns 
Hig, the values of f, are as noted in 
lable III, since u,f, = 


Ihe values of f, in Table III are 
secn to be much lower than the 92 
liters per sec i.c., 5,500 liters per 


min.) assumed in the preceding sec 
tion on mechanical pump evacuation 
to be an This means that 
in the last of the evacuation, 
the rate of reduction of tank pressure 
is much lower than indicated by Eq 
38). Not only is f, the effective dis 
placement of the pump much reduced, 
but the pressure loss in the pipe f 
makes it still lower. By using the equa 
tions in the preceding section men 
tioned, the time for the final evacua 
tion stages can be determined for any 
size of pipe. Hence, the pipe size to be 
used can be chosen by deciding how 
long a time for evacuation 1s accepta 


iverage f 


stages 


It should be explained that when 
uv. takes the low values shown in Table 
II for 3-in. pipe, Eq. (8a) does not 
hold stricth the lower limit of 
pressure for its application, as set by 
Eq. (11), has been transgressed. 


Since 


following shows that the constant 
b in this equation is the six-tenths fac 
tor and hence, according to the rule, 
is a general constant and not specific 
for a given type of equipment, since 
the rule is not so limited. 

Let x capacity of the first unit. 
x, = capacity of the second unit, y, 
cost of the first unit, and v. = cost of 
the second unit. Then y, = ax,’ and 
\ - ax.”. Dividing y. by y, 
x./x,)°, OF Ve = Va 

The latter equation becomes the 
six-tenths factor expressed in formula 
form when b 0.6. Therefore. by 
deriving the cquations representing 
the costs of several different types of 
equipment we should find that the ex 
ponents are all approximately equal to 
0.6 if the rule of thumb holds 

Derivations of the cost formu! 


gives 


* The derivations were made by th 
method of least squares, minimizing the 
squares of the deviations of the calculated 
costs from the observed costs. There may 
be some question whether or not this §® 
the best derivation since this method 
minimizes the absolute values of the dé 
viations between the actual and calcu!«ted 
points, rather than minimizing the per 
centage errors. It is not believed, how- 
ever, that this causes much error in the 
equations. The probable error for each 
equation has been calculated statistically 


It is to be regretted that only 19 to ° 
actual unit costs were available rom 
which to derive the equations. This smal! 


is 


number of points gives a result which ! 
subject to a rather wide margin of error 
The probable errors derived illustrate this 
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Capacity (Units as noted on curves) 


Cost-capacity formula plots for seven equipment classes 


have been made for storage tanks, 

unpressors, gas holders, condensers, 
ind both plate and packed distilla 
tion columns m order to check the 
rule. Following the writer's general 
method of correlation (loc. cit.) the 
installation costs have all been revised 
to an Engineering News-Record con- 
struction cost index of 300 (ca. Janu 
ary 1945) 

Results of the analysis are shown in 
the accompanying tabulation. ‘The in 
dividual calculated exponents vary 
from a low of 0.48 to a high of 0.87, 
but six of the seven figures fall be- 
tween 0.48 and 0.63 and the average 
of the seven figures is 0.59, very close 
to the predicted 0.60. Although this 
is not completely satisfactory evi- 
dence, the result is surprisingly close 
to the rule of thumb, considering the 
small number of points available for 
analysis. In the case of storage tanks, 
one of the exponents falling far from 
the predicted 0.60, the writer can 
hardly believe the results. In a previ- 
ous correlation (loc. cit.) using pre- 
war as well as up-to-date figures the 
writer derived an exponent of 0.59, 
compared to the 0.48 which this an- 
alvsis shows. Dickson on the other 


hand (Chem. Eng., p. 122, Aug. 1947) 
las arrived at 0.7 as the correct figure 
for tanks.t Similarly the compressor 
hgure 1s Open to question because no 
wrection was made for pressure op- 
cration. High-pressure units were 
climinated, that is those with output 
ressures over about 400 psi., but be 
ww this all compressors, centrifugal 
well as reciprocating, were lumped 
gether and compared on a_horse- 
power basis. 

Probable crrors shown for the two 
types of distillation columns are in 
teresting. Towers have been correlated 
"’ plotting the diameter of the col 
umn against the dollars per foot of 
height in the case of packed towers, 
ind dollars per plate in the case of 
plate columns. Obviously for any 
given diameter unit, the cost per unit 
height should be greater for a short 
olumn than for a tall one. The cor- 
relation has not taken this into ac- 
count, and yet the probable errors 
shown are in the 20 percent range. 

In working out the equations the 
diameter squared, rather than just the 
diameter, has been used since this is a 
more accurate measure of the capacity 
of a column. 


Specifications, Cost Formulas and Probable Error for Various Fquipment Classes 


Material Size Range Number 

of Available, Unit Probable 

Con- Unit of Smallest to Costs Error, 

Equipment struectior Capacity Largest Available Formula Percent 
Storage tanks steel zallons 75 to 500,000 27 y = 3070.48 +17 3 
Compressors stee! horsepower 15 to 2,700 26 y = 2107-9 28 3 
Gas holders steel cubic feet 1,000 to 750,000 19 y = 997° % 13.5 
Condensers copper square feet 30 to 2,600 28 y = 18870 ™ 9.7 
Condensers stainless square feet 15 to 2,600 35 y = 30370» 20.9 
Plate columns stainless liam. squared 14 to 1108 39 y = 64720" 16.5 
Packed columas stainless diam. squared 4 to 90* 27 y = 9.828 21.2 


Note. In formulas z is capacity in units noted. Cost y is total dollars installed cost except in the case 
columns, where it is dollars per plate for plate columns. and dollars per foot of height for packed columns. 
Arithmetic average exponent = 0.59; arithmetic average probable error = 18.2 percent. 


Sizes shown here are actue! diameters in inches, not diameters squared. 


CHEMICAL ENGINEERING ¢ DECEMBER 1947 


A further interesting observation 
about the probable errors shown is 
the wide range of capacities they 
cover. ‘Tlie largest tank is 6,670 times 
as large as the smallest; for gas holders 
the capacity ratio is 750; for con- 
densers the ratios are 87 and 184 
times, and the columns have ratios of 
largest diameter squared to smallest of 
62 for packed columns and 506 for 
plate towers. The fact that these sin- 
gle equations can cover such a wide 
range with only a 20 percent probable 
crror, or less, is quite amazing. 


Support for the Rule 


These two factors, the closeness of 
the majority of the exponents to 0.6 
and the low probable errors consider- 
ing the paucity of the data and the 
wide range of capacities, make the sta- 
tistical results lend credence to the six- 
tenths factor as a general rule to fol- 
low. The factor cannot and should 
not supplant the actual collection of 
data as a method of correlating costs, 
but when the necessary data are lack- 
ing its use gives a surprising accuracy. 

In acknowledgment the author 
wishes to mention the assistance of 
Miss Marv Dunleavy who carried out 
the statistical calculations. 


Editor's Note Mr Dickson, in the 
irticle referred to here, used a formula 
for tank cost of the form ec a bes g @.7, 
where ¢« is the cost of any tank, a is the 
cost per unit of capacity of a standard 
tank, b is the capacity of this standard 
tank, and a is the capacity of a tank 
whose capacity is desired, both capacities 
being in the same units Private com- 
munications trom author Williams and 
from Rh. L. Womer, Research & Develop- 
ment Division, Western Cartridge Co., 
East Alton, IIL, have pointed out that Mr. 
Dickson's formula can be recast in the 
form of w: vi(re/ai)*?, where y is the 


referring to the tank whose cost is de- 
sired, and the subscript (1) referring to 
the tank whose cost is known 

Mr. Womer went farther and explored 
the possibility that the 0.7 exponent used 
by Mr. Dickson might have more than an 
empirical justification. He noted that, in 
the case of the spherical tanks also cov- 
ered by Mr. Dickson’s formula, the ratio 
of surface areas of two tanks is equal 
to the ratio of volumes to the % power, 
which is very close to an exponent of 0.7. 
In spherical tanks of differing diameters, 
but the same shell thickness, one would 
expect the relative costs to vary in some 
manner with the amounts of material, 
that is, with the surface areas, and hence 
as the ratio of volumes to the % power. 
In the case of cylindrical tanks he noted 
that if they were of the same shell thick- 
ness, and had the same ratio of length 
to diameter, then the surface areas 
(amounts of material) would also vary 
as the *, power of the ratio of volumes. 
This too points to a theoretical justifica- 
tion for the 0.7 factor. 

However, tanks will ordinarily increase 
in shell thickness with increase in di- 
ameter This is necessary to maintain a 
constant unit stress in the shell material, 
since the unit stress in a thin cylinder 
is proportional to both the pressure and 
the diameter. Therefore the weight of 
material will increase more rapidly than 
the increase in surface area, and the cost 
might be expected to increase more 
rapidly than the % power of the ratio of 
volumes. Against this is the fact that the 
cost per pound of tank for fabrication, 
handling and installation decreases mark- 
ediy as the size increases (L. E. Fox, 
Chem. Eng... p. 100, Aug. 1947) which 
offsets (or, according to Mr. Williams’ 
formula, more than offsets) the increase 
in weight per unit of surface area. 
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ADIABATIC HEAD CALCULATIONS FOR GASES OTHER THAN AIR, FOR 
GAS MIXTURES AND FOR LOW-PRESSURE GASES ARE COVERED HERE 


(Hg /T,) « Sp. Gr 
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Compression Rotio, r= p,/p, 
12 13 14 


18 20 22 24 #26 
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Compression Rotio, r= 
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sp. gt. for various values of » and for ratios of 


Fig. 1—Values of (H./T,) 
compression from 1 to 3 
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Fig. 2—Values of (H./T;) X sp. gr. for various values of m and for ratios of 


compression from 3 to 10 
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Started in our October issue and 


continued in November, this series 


of five articles takes the mystery out 


of the centrifugal compressor and 


shows the process engineer how to 


make all calculations needed from 


an application standpoint. The im- 
portant concept of adiabatic bead 
was discussed in the last article, and 


applied to air. Methods given here 


extend the calculation to other gases 


as well as to mixtures of gases. 


N AN EARLIER ARTICLE Of this series 
we have seen that the formula for 
the adiabatic head H,, i.c., 


k 


can be transformed into a rather sim- 
ple relation between the head, the 
inlet temperature and the ratio of com 
pression, for a given value of the spe- 
cific heat ratio k: 


on 


If we now select a range of values ot 
compression ratio r to cover the proba- 
ble range of application of centrifugal 
compressors and plot against it values 
of (H./T;) x sp.gr. for a series of 
values of k, we shall have a ready 
means available to calculate the adia 
batic head required to produce any 
selected ratio of compression for an) 
gas of which we know the characteris 
tics. Such a group of curves is pre 
sented in Figs. 1 and 2. It will be 
noted that instead of labeling the van- 
ous curves with their respective k 
values, reference is made to n values, 
which cortesponds to the polytropic 
exponent in the pv diagram ( Fig. 


(see 5 
1, Part I, p. 111, October), and that 
the range of n values extends higher 
than the range of k values for the gen 
eral run of gases encountered in com 
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Centrifugal Compressor—II] 


Application Engineer, Worthington Pump & Machinery Corp., Harrison, N. J. 


pressor applications. This is brought 
about by the fact that the same curves 
are intended to be used in the calcula- 
tion of polytropic (or fluid) heads, 
considered later in this series of arti- 
cles. Since adiabatic compression is 
characterized by the fact that n = k, it 
remains only to select a value of n cor- 
responding to the k value of the gas in 
question to determine (H./T;) X sp.gr. 
and, subsequently, the required adiaba- 
tic head 


Using the Charts 


lor example, let us assume that the 
gas handled is CO,, with a molecular 
weight of 44.0 (sp.gr. = 1.52) andak 
value of 1.30. Assume further, that the 
inlet pressure is 14.7 psi. abs., the inlet 
temperature 85 deg. F. and the desired 
discharge pressure 80.0 psi. abs. The 
ratio of compression will be 5.45 and 
from Fig. 2, we find that (H./T,) x 
sp.gr. is 110.5. Solving for the adiaba- 
tic head, we get H, = 110.5 x (460+ 
85) x ] 39,600 ft. 

As another example, let us assume 
that the gas handled is methane at 70 
deg. F. which is to be compressed from 
13.2 psi. abs. to 35.0 psi. abs. Then, 
sp.gr. = 0.554, k = 1.316, r= 35.0/ 

3.2 = 2.64. From Fig. 1, (H./T:) x 
sp.gr. = 58.0, so H, = 58.0 x (460 + 
70) x 1/0.554 = 55,500 ft. 

It goes without saying that the de- 
termination of the adiabatic head by 
means of the curves plotted on Figs. 
| and 2 is much quicker and less 
tedious than the use of the formula, 
which requires exponential operations 
either with a slide rule or with the 
help of logarithmic tables. 

Effect of specific gravity and of the 
k value of a given gas on the relation 


Equivalent Air Pressure (EAP), Psi. Ga. (Upper Curve) 

0 5 10 iS 20 25 30 35 
$ 
‘ c 
40 
> £ 
3 
2 30 155 & 
a 
se 
22 | J 
= 
20} 2 
= 
x 
EAP ot 14.4 Psi. ga. and 60°F ai 
| Inlet Conditions _ 
— 
Jao * 

e) 30 35 40 45 50 55 60 

Equivalent Air Pressure (EAP), Psi. Go. (Lower Curve) 

Fig. 3—FEquivalent air pressure for air at 14.4 psi. ga. and 60 deg. F. inlet, 


corresponding to various adiabatic heads 


between the adiabatic head H, and 
the ratio of compression is illustrated 
in Table I which shows for six differ- 
ent gases both the adiabatic heads re- 
quired to produce compression ratios 
from 1.5 to 4.0, and the ratios of com- 
pression resulting from various heads 
from 10,000 to 50,000 ft. The com- 
parison of the tabulated values shows 
very graphically that whereas an adia- 
batic head of 10,000 ft. produces a 
compression ratio of 1.39 for air, the 
same head produces a 4.5 ratio of 
compression with Freon 11, a ve 

heavy gas, and a negligible 1.025 wit 

hydrogen which is extremely light. It 
is therefore impractical to apply a 
centrifugal compressor for the han- 
dling 1 very light gases such as hy- 


drogen. With this gas, as an example, 
it is necessary to develop a head of 
179,500 ft. to obtain a compression 
ratio of 1.5 or a discharge pressure of 
only 7.35 psi. ga. with atmospheric 
inlet pressure. A glance at Fig. 7, 
Part I (p. 113, October), will show 
that such a head is beyond the normal 
range of centrifugal compressor appli- 
cations, even when handling very large 
capacities. 

Although the comparison and rating 
of centrifugal compressors on the basis 
of adiabatic head is logical and rela- 
tively simple, there is still a tendency 
on the part of both users and some 
manufacturers to compare them on the 
basis of Equivalent Air Pressure or 
EAP. The equivalent air pressure is 


Table I—Compression Ratio and Adiabatic Head for Various Gases 


Tem 

Gas Mol. Wt. Sp. Gr k Deg. 

Air 28.95 1.0 1.3947 80 
Air 28.95 1.0 1.3947 120 
CO: 44.0 1.52 1.30 80 
Nat. gas 20.26 0.7 1.27 80 
Butane 58.08 2.0 1.108 80 
Freon F-11 137 .38 48 1.135 80 
Hydrogen 2.0156 0.0605 1.408 80 


——Compression Ratio, r 


Adiabatic Head, Ha, Ft. 


1.5 2.0 3.0 4.0 

———Adiabatic Head, He, Ft. 

12,450 22,100 37 , 200 48,900 

13,400 23,800 40,000 52,600 

8,000 14,200 23 ,600 31,200 

17,200 30,400 50,400 66,100 

5,950 10,250 16,600 21,300 

2,490 4,320 7,000 9,090 
179,500 319,000 540,000 710,000 


10,000 20,000 30,000 40,000 50,000 
Compression Ratio, r ~ 

1.39 1.89 2.49 3.22 4.04 
1.36 1.81 2.35 3.0 3.79 
1.65 2.56 3.85 5.56 7.9 

1.26 1.59 1.98 2.43 2.95 
1.96 3.65 6.65 
4.5 — — 
1.025 1.046 1 1.095 1.12 
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defined as the pressure in 
which a given compressor would de 
velop at rated capacity and rated speed 
if it were to handle air under atmos 
pheric inlet conditions of 14.4 psi. abs. 
and 60 deg. F. Needless to say, such 
a basis of comparison is purely hypo 
thetical since a compressor designed 
to handle a gas other than air may not 
be at all suitable for air compression 
Nevertheless the practice exists and 
it is very simple to construct a conver- 
sion chart to determine EAP for any 
value of adiabatic head, and vice-versa. 
The relationship between H, and 
EAP is based on the fact that for any 
given value Of H, we can determine 
the compression ratio r as 
suming the gas handled is air and the 
temperature 520 deg. IF. abs. (60 deg 
I.). Then since 1 (FAP + 14.4) 

14.4, the value of EAP for the given 
value of H, can easily be determined. 
The chart of Fig. 3 presents a graphi 
cal solution of this relationship for 
adiabatic heads up to 56,000 ft. and 


EAP up to 60.0. , 


ps}. 


Gas Mixtures 


While a large 
lations involve the 
vir, and while manv others may involve 
that of single constituent gases such as 
CO, or Freon, applications frequently 
require centrifugal compressors to han- 
dle a gas mixture with several con 
stituents. This is the case of com 
pressors handling products of combus 
tion (flue or hvdrocarbons such 
is natural or refinery gas. The compo 
sition of these gases may vary within 
wide limits and it affects the 
various characteristics of the gas such 
as its specific gravity and k value, it is 
necessary to establish this composition 
or the specific gravity and the k ex- 
ponent of the gas rather accurately 
prior to the selection of the centrifuga! 
compressor for the intended service 

If the chemical compositidn of the 
mixture is known, it becomes possible 
to determine the gas characteristics 
necessary to compressor calculations 
through the application of a number 
of laws and formulas. The derivation 
of these laws has no specific place in 
this study as it can be found in any 
textbook on the subject, but it is ad- 
visable to list such of these laws as 
find frequent application in com- 
pressor calculations: 

1. Each constituent of a gas mixture 
exerts a partial pressure determined 
by the quantity of this constituent, the 
total volume occupied and the temper- 
ature of the mixture, as if the constitu- 
ent were alone in the space occupied. 

2. The total pressure of the gas mix- 


proportion of instal 
compression of 


gases ) 


since 
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Table Il- 

Percent m 
Component Formula by Volume Mol. Wt 
Met ham CHa 0 832 16.04 
Ethane Cole 0 085 30 07 
Propane Calls 0.044 40 
Butane Callie 0 027 58 .12 
Nitrogen \ 28 

1 OOO Vv 


ture is the sum of the separate partial 
pressures of the constituents. 

3. The ratio of cach partial pressure 
to the total pressure is equal to the 
ratio of the volume of each constituent 
to the total volume as determined by a 
volumetric analvsis. 

4. The specific heats, the exponent 
k and the gas constant R of cach con 
stituent of the mixture remain un 
changed by the fact that a gas pees 
specifi heats, k and R 


5 present he 
be computcd trom 


f the mixture can 
the corresponding constants of the in 
dividual components 

From these laws, 
relations* can be established 


1) 
rile rollowing 


M\ \ \ > ete 


n + 4 ete 

where M 

mixture; mh, ck molecular 
weights of the constitucnts; G 
weight.of the mixture: g,, g.. et 


the constituents; V = total 


‘ 


molecular weight of the 


weights ot 
volume considered; v,, ve. ek vol 
umes Of the constituents; C 
heat of the mixture; 


specili heats of the constituents 


specihc 


and Cs, etc. 


Properties of Mixtures 


\n application of these relations 1s 
illustrated in Table II which presents 
the computation of the characteristics 
of a typical natural gas, the chemical 
composition of which is known on the 
volumetric basis. The molecular weight 
of this gas is found to be 19.75 and its 
c,, 0.51991 or, accurately enough, 


0.520. Then, its specific gravitv is 
19.75/28.95 = 0.682 and R = 1,544 
M = 1,544/19.75 78.18. Finallv, 
c. = c, — R/778 = 0.520 — 78.18 
788 = 0.4208 and k = «c,/G = 


520/0.4208 = 1.236. 

Should it now be desired to deter- 
mine the adiabatic head required to 
compress this gas from an absolute 
pressure of 14.2 psi. abs. at 100 deg. I 
to an absolute pressure of 20 psi. ga., 
assuming that the atmospheric pres- 
sure is 14.7 psi. abs., we can use the 
gas characteristics we have just calcu- 

* Reproduced by permission from p 
203, “Centrifugal Pumps and Blowers,” 
by A. H. Church, published by John Wiley 


& Sons, Ine. 
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-Computation of Characteristics of a Typical Natural Gas 


Percent G 


x m miM Cy Cy Percent G 
13.35 0.675 0 593 0 40030 
2.56 0) 397 0 05161 
1.4 0.098 0.365 0 O3577 
1.57 0.080 0 351 0 02808 
0.33 Oo O17 0 244 OO415 
Table I11-—Examples of Short-Cut Method 
Example 
Conditions: Cras \ 
Inlet pressure 14.7 pst. abe 
Inlet ter perature OO dew. I 
«phere pressure 14.7 ps ales 
Discharge pressure 1.50 psi. gn 
~ tion at 00 deg. 1884 10 
2.826 f 
st deg. we “) 
ORS ft 
Example 2 
Conditions: (ras Carbon droxnle 
Molecular weight Hw 
Inlet pressure 14.5 psi. al 
Inlet temperature 120 deg. | 
Discharge pressure 17.5 pest. abe 
> lie at 6O deg. F. and 14.7 ps 
17.5 14.5 ft 
st 120 deg. } an 15 ps 
un 
H.370 ft 
11, CO at inlet conditions H.A70 
28 
1.1% ft 
4020 


lated as follows: 1 (20.0 + 14.7) 
14.2 2.44. Now, from Fig. 1, with 
k 1.236, (H./T,) sp.gr. = 51.7 
ind H, = 51.7 x (460 + 100) 
1/0.682 = 42,450 ft. 


Once in a while it becomes neces 
sary to determine the adiabatic head H. 
corresponding to air pressures aroun 
ga., where the accurac\ 
obtainable from the complete thermo 
formula is not warranted. A 
ipproximate formula can be 


i ps! 


dynamic 
short-cut 
used, where 

ps x 144 
Spec. vol. in Ib. per cu. ft 


H,= 


Referring the formula to standard 
let conditions for air (14.7 psi. abs 


60 deg. F. and 0. 07644 Ib. per me. ) 


we get: (for air) H, 1,884 x pres 
sure in psi. ga., or 1] 78 x pressure in 
oz. Also, since 1 psi. = 27.7 in. of 
water, then H, 68 x in. of water 


If the inlet temperature and pressure 
deviate from 60 deg. F. and 14.7 p 
1 correction is necessary. Theu 


14.7 160 + 
Hi, Le x (- ) + ( 520 


lor gases other than air, the a) 
head H, at low discharge pressures can 
be calculated as shown previously 

He ene = He air X 1/(sp. ar 
Needless to sav, this solution, 
in the ex: unples of Table III, is merely 
an approximation and when more ac 
curate data are necessary, it is recom 
mended to use the method indicated 
earlier in this article. 
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VINYL TYPE 


HE GENERAL term “vinyl” is 
associated with such com- 

pounds as vinyl chloride, viny] 
wetate and vinylidene chloride with 
the general formula: RCH:CR’R”. 
(here are many other compounds that 
it into this formula. Among these are 
styrene, the acrylates, butadiene, and 
icrylonitrile. 

Vinyl compounds may be polymer- 
ized by several methods. These are: 
bulk or cast, solution, emulsion, and 
suspension or “pearl.”” In general, all 
vinyl type monomers may be polymer- 
zed using any of the above methods 
However, from a practical point of 
view, the physical properties of the 
finished odbenee and the commercial 
ise to which it is put determine the 
particular method that is best suited 
for any given monomer. For example, 
butadiene and styrene are copolymer 
ized using the emulsion technique. 
Styrene by itself is usually polymerized 
ising either the suspension or bulk 
technique. 


Oldest Method 


Bulk polymerization, a simple 
method, is probably the oldest method 
known. It is used today primarily for 
casting sheets, rods, blocks, and in 
general, large solid objects of fairly 
simple design. The monomeric com 
pound is mixed with plasticizer, color. 
and a small amount of catalyst (usu 
ally an organic peroxide) to initiate 
the reaction. The temperature is kept 
relatively low, around 40-50 deg C.. 
for as long as necessary to effect the 
desired degree of polymerization. The 
main disadvantage with this method 
is the extreme care required to con 
trol the temperature. Since the reac 
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Polymerization 


VINYLS 


MARCUS SITTENFIELD 


Consulting Chemical Engineer. Philadelphia, Pa 


VARIOUS COMMERCIALLY USED METHODS OF OBTAINING POLYMERIZED 
IN THIS TIMELY REVIEW 


ARE PRESENTED 


With the bulk of today’s plastics made from vinyl resins, their process- 


ing is becoming increasingly important. Hence, this study of the metb- 


ods of polymerization and the effects of such factors as temperature and 


catalyst on the final product will he useful to chemical engineers 


engaged in this work. 


tiun is exothermic, there must be ade- 
quate heat withdrawal either by very 
good cooling, or by the more gener- 
ally used practice of permitting the re- 
iction to take place over a long period 
of time. If this heat is not removed 
quickly enough, the casting will de- 
velop blow holes, cracks, and ma\ 
even explode. When this polymer i» 
to be used for injection molding, it 
is milled and then ground into small 
lumps. 

One of the methods of polymeriza- 
tion of vinyl type resins that is used 
to obtain a material suitable for in 
jection molding is solution polymenri- 
zation. Vinyl polymers so obtained 
are also used extensively to make films 
and thin sheets. In this method, a 
monomer, methyl methacrylate for 
example, is dissolved in a_ suitable 
solvent such as dioxane, butyl acetate, 
or acetone. A catalyst is added and 
the temperature is raised to about 
75-95 deg. C. As the polymerization 
progresses the solution becomes more 
viscous; however sufficient solvent is 
present at all times to prevent gel 
formation. When the polymer has 
reached the desired degree of poly- 
merization, it may be precipitated as 
an agglomerate mass by the addition 
of water or methanol to the solution. 
The agglomerated mass is then sepa- 
rated from the solvent, dried, and is 
ready for mixing with color and _plas- 


ticizer. It may then be extruded o: 
molded. The polymer so obtained is 
about the purest obtainable, and com- 
pares favorably with polymers made 
by the bulk method. 


Emulsion Technique 


Polymers made by using the tech 
nique of emulsion polymerization are 
most often used for coating materials, 
adhesives, and paints. The general 
process involved in the emulsion 
method is as follows. The monomer is 
added to a vigorously stirred solution 
of water and an emulsifying agent such 
as soap. An emulsion stabilization 
agent, which is usually a surface ten- 
sion depressant or wetting agent, is 
added with various inorganic salts 
which act as pH buffers. Plasticizers 
may be added and then the catalyst. 
Usually the plasticizer is mixed after 
polymerization by milling. The catalyst 
is most, often benzoyl peroxide, but 
may be an alkaline persulphate or 
hydrogen peroxide. is 
carried out at temperatures between 
50 and 90 deg. C. 

The polymer obtained by this 
method is perhaps the most impure, 
since it contains adsorbed on itself all 
the compounds, inorganic and organic, 
used in its preparation. 

It may be coagulated by the addi- 
tion of acid or any other of the com- 
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mon methods used in coagulating latex 
aud emulsions. However, the poly- 
mer made by this method is most gen- 
erally used in the emulsion form. 


Newest Process 


Suspension, or “pearl,” polymeriza- 
tion is the latest process developed for 
polymerizing vinyl compounds. Poly- 
mers formed by this technique are 
among the purest, equalling those 
obtained in the bulk method. They 
can be used for injection molding and 
other methods of molding.*” The ob- 
ject of this method is to form dis- 
crete beads that may be separated 
from the forming liquid by settling 
and filtering. To accomplish this 
the monomer is strongly agitated in 
water or an aqueous medium. To 
this suspension is added a stabilizer 
which can be easily removed from the 
surface of the polymer pearl. This 
may be organic or inorganic and may 
be a compound such as gelatin, poly- 
vinyl alcohol, bentonite, or tale. To 
this mixture is added the catalyst (an 
organic or inorganic peroxide) and 
the entire mass is heated. The tem- 
perature of polymerization is usually 
kept at least 10 deg. C. below the 
softening point of the polymer to 
prevent agglomeration and still pro- 
vide an accelerated rate of polymeriza- 
tion. 

In any of the methods of polymeri- 
zation, certain definite stages stand 
out.*** The first is activation—con- 
ditioning the monomeric molecule so 
that it will polymerize. This is ac- 
complished by heat, light, catalyst or 
any combination of the three. It is 
probably more accurate to consider 
the activation as the formation of the 
initiating complex. There is consid- 
erable evidence to show that the 
catalyst is consumed in the polymeri- 
zation reaction, since fragments have 
been found in the final product. In 
the recent patent literature, the use 
of a single catalyst such as a peroxide, 
an ozonide, or a metal halide is being 
discarded in favor of an_ initiating 
system composed of both an oxidiz- 
ing and a reducing agent. The effect 
of both is combined, producing acti- 
vated nuclei of polymerization, and 
maintaining the concentration of these 
nuclei constant over a given period. 
This induction period is usually one 
third of the total polymerization time. 

The next step is that of propagation 
or chain growth. It is usually the 
simple and rapid addition of mono- 
meric molecules to the “initiating 
complex.” In more complicated cases 
this step also involves the transfer 
of the capacity for growth to another 
monomeric particle. 
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The third major step in any poly- 
merization reaction is that of stabili 
zation of the molecule or termination 
of the chain growth. This may be ac- 
complished by mutual saturation of 
the activated ends, or by collision with 
solvent molecules or any kind of de- 
activating impurity. 

Some of the most important factors 
that affect the degree of polymeriza- 
tion and the quality of the product 
obtained are temperature, heat re- 
moval, catalyst, emulsifiers, and sol- 
vents.** 

Irrespective of the method of poly- 
merization that is used, increasing 
either the temperature or the cata- 
lyst concentration, or both, increases 
the rate of polymerization. As this 
rate becomes greater the molecular size 
of the resultant polymer becomes 
smaller. In addition, when the rate of 
reaction is increased, the problem of 
removing the heat of reaction and 
keeping the process under control be- 
comes increasingly important. Another 
effect of increasing the temperature is 
to increase the rate of formation of 
branched chain molecules.’ 

The specific factors that affect the 
different methods of polymerization 
are discussed below under separate 
headings. 


Controlling Factors 


Bulk Polymerization. Since the re- 
action is exothermic, the heat trans- 
fer rate is the controlling factor. If 
the heat of reaction cannot be with- 
diawn fast enough, the polymerization 
reaction may “run away” causing 
cracks and holes to appear in the cast 
plastic. 

Solution Polymerization. To a 
large extent, the solvent selected as 
the polymerizing medium will affect 
the size of the polymer molecule. 

Emulsion and Sus- 
pension Polymerization. These two 
groups are classed together for pur- 
— of this discussion because sur- 
ace phenomena play a large part in 
successfully polymerizing a vinyl com- 
+ by the use of these methods. 

n general, therefore, those factors 
affecting polymerization by the use of 
one method will affect polymerization 


when carried out using the second 
method. 
Temperature has a_ considerable 


effect on the stability of the emulsoid 
or suspensoid. Both low and high 
temperatures tend to prevent the 
formation of a stable emulsion. 
Emulsifiers have a marked effect on 
catalyst activity. This is probably due 
to changes in pH of the solution by 
the addition of the emulsifying agents, 
which are generally alkaline in nature. 


As the concentration of monomer in 
creases, the amount of emulsifier that 
is used must be increased. 

Another important factor in cmul 
sion stability is pH control. Not only 
does pH affect the stability of the 
emulsion, but it also affects the activ- 
ity of the catalyst. It may be said 
generally that slightly acid solutions 
and those solutions whose pH is above 
10 are detrimental to good polymeri 
zation and to the stabilitv of the emul- 
sion. Buffers are often used to con- 
trol the pH around 8.5. 

Stabilization of the monomer dis 
persion is important to the formation 
of a uniform size of polymer beads. 
The stabilizer is added primarily to 
prevent the agglomeration of the dis 
persed monomer during the polymeri- 
zation reaction. It acts by forming a 
non-tacky film on the surface of the 
dispersed globule. Stabilizers that 
work with one polymer may not be 
effective when used with copolymers. 

The density of the aqueous medium 
is also an important factor in suspen 
sion polymerization. The higher the 
density the more uniform the globule 
size. To obtain a higher density, salt 
solutions of glycol or glycerine are 
often used. 

The ratio of polymerization medium 
(usually water) to polymer is of little 
importance in the reaction. However, 
sufficient water, or similar non-so! 
vent, must be present to absorb the 
heat of reaction. The usual amount 
is three to six times as much water as 
monomer. 

Depending on the nature of 
stabilizer and the final percent con 
version of the monomer, the globules 
of polymer may vary from water white 
to white opaque. The pH of the re 
acting medium has a definite influence 
in the case of bead formation. A pH 
from 7 to 10 makes the most favorable 
condition for polymcrization. 


the 


Many Patents 


There have been, as mentioned 
previously, a large number of patents 
issued on the methods of polymeriza- 
tion and the catalysts pot 5 stabilizers 
that may be used. In recent yeats, 
most of them have concerned them- 
selves with emulsion techniques, and 
to a lesser extent, with bead and solu- 
tion method.”” 

One technique for emulsion poly- 
merization of vinyl esters has been de- 
scribed” using the following formula: 
Aerosol 0. T 


(emulsion stabilizer)..... 6.01 percent 
Emulsifying agent ........ 1 
50 
50 
.50 
60-90 deg. C. 


The emulsifying agent and emul 
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sion stabilizer are dispersed in the 


water. This is stirred while the vinyl 
monomer is added slowly, followed by 
the catalyst. The mixture is then 
heated to reflux gently and held there 
for two hours 

The emulsifying agent is a protec- 
tive colloid which will be stable from 
0 to 90 deg. C. and usually contains 
several colloids having complementary 
stabilizing properties. ‘There may be: 


Methy! cellulose plus gum tragacanth 2:1 
Methy! cellulose plus potato starch.. 1:1 
Hydrolyzed polyvinyl acetate with 
40 percent acetate plus hydrolyzed 
polyvinyl acetate with 10 percent 


Hydrolyzed polyvinyl acetat e with 
i percent acetate plus cum traga- 
cant) as 2:1 
Hydrolyzed polyvinyl acetate with 
4 e acetate plus potato 


The catalyst is a peioxide such as 
H,O, with NaHCO, as an accelerator 
and acetaldehyde added as a modera 
tor to control the reaction and to form 
a polymer emulsion of a_predeter- 
mined viscosity. For high polymer 
viscosities, small amounts of peroxide 
(0.04 percent) together with 0.1 per- 
cent NaHCO, are used. For polymeis 
of smaller molecular size, high cata- 
lyst concentrations of the order of 0.1 
to 1 percent are used and 0.6 to 6.0 
percent acetaldehyde must be used for 
controlling the reaction. 

In another method “for emulsion 
copolymerization of vinyl chloride and 
vinylidene chloride, we find the use 
of a buffer such as Na,HPO, and cit- 
ric acid, or NaOH and KH,PO,, or 
NaOH and H,PO, to keep the pH 
of the emulsion above 6.5. The oxidiz- 
ing catalyst suggested may be H,O,, 
Ni, KMni .. Na,S,O, or NaBO,,. 
The temperature for the reaction is be- 
tween 25 and 50 deg. C. 

Mesityl oxide when used as an addi- 
tion solvent in a solution polymeriza- 
tion of vinyl aromatic compounds such 
as styrene produces polymers of lower 
molecular weight.” Its chief effect is in 
concentrations of from 0.5 to 15 per- 
cent by weight of the total mixture. 
Organic solvents like benzene or ethyl- 
benzene may be used in polymerizing 
these compounds by the solvent 
method. An aqueous solution contain- 
ing at least 65 percent of ZnCl, ZnBr, 
or ZnI, is recommended in another 
formula® as being a suitable medium 
for carrying out a bead polymerization 
of vinyl esters. 

Interpolymers of vinyl esters with 
modified drying oils” may be made 
using as a catalyst benzoyl peroxide. 
Tung oil or other frosting drying oil 
is heated with methyl methacrylate i in 
the pre sence of benzoy! per oxide. This 
prod ict is then interpolymerized with 


monomeric vinyl acetate to form a 
polymer which dries rapidly to a hard, 
tough, glossy surface free from frost. 


Catalysts 


The literature contains references 
to many substances that may be used 
as catalysts either singly or in combi- 
nation with a promoter. They are all 
oxidizing chemicals and may be or- 
ganic peroxides such as _ benzoyl 
dibutyl, dicaproyl, and dicaprylyl.” 
Hydrogen peroxide either by itself or 
in admixture with ferric compounds 
or sodium hydroxide is a favorite cata- 
lyst. Ammonium perchlorate, sodium 
thiosulphate, sodium borate, alkaline 
metal persulphates, alkaline earth per- 
sulphates and sodium sulphite or bi- 
sulphite in combination with sodium 
ferric phosphate have all been used to 
catalyze the polymerization of vinyl 
compounds. * Each of these cata- 
lysts affects the polymerization reac- 
tion to a somewhat different degree. 
Some are more active, resulting in 
more rapid polymerization and shorter 
chain lengths. Others cannot be used 
in emulsion or suspension polymeriza 
tion as they affect the stability of the 
emulsion or permit agglomeration ot 
the beads during polymerization. It 
has been found, in general, that cata- 
lysts which are soluble in the monomer 
are somewhat more effective. In any 
case the concentration of catalyst is 
usually in the range of 0.1 to 1.0 per- 
cent of the monomer weight. 

Emulsifying agents and emulsion 
stabilizers are equally as numerous or 
perhaps more so than are catalytic 
materials. The emulsifying agents are 
generally soaps, surface active agents 
such as Aquarex D, Kekal, or higher 
esters like monoethylene glycol 
(mono) stearate. Emulsion stabil- 
izers may be either a surface tension 
depressant or an inorganic chemical 
added to buffer the pH ‘of the solution. 
Suspension stabilization may be ac- 
complished in two ways. One is to 
adjust the density and the viscosity of 
the suspending medium so that the 
suspended globules of monomer will 
tend to remain separated. The other 
method is to add such materials as 
colloids or soluble rs polymers like 
polyvinyl alcohol, talc, gelatin, gum 
tragacanth, bentonite, or magnesium 

It may be concluded that in poly- 
merizing any vinyl compound, con- 
siderable thought must be given to the 
desired product and its uses. Perhaps 
the best method of solving this prob- 
lem is by testing and experimenting, 
using as a guide the general principles 
presented here. 
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Ammonia Liquor 


Used as Fertilizer 


ARMERS around Verdun, Germany, 

have found an effective fertilizer 
in the ammonia liquor given to them 
by the local gas company. Quantities 
of sulphuric acid normally used to con- 
vert the liquor into commercial fer- 
tilizer are saved according to a report, 
“By-Product Ammonia Recovery,”* 
available from the Office of Technical 
Services. 

When sprayed on test plots of 
ground between September and May, 
the liquor increased the yield of grain 
and root crops—in some cases as much 
as 24 times. Farmers have been using 
the ammonia liquor for several years 
although conversion to the sulphate 
has been continued at the larger gas 
works and in localities where the liquor 
could be collected and processed in a 
central plant. 

The report, prepared by the British 
Intelligence Objectives Sub-Commit- 
tee, gives information on present Ger- 
man methods of concentrating and 
converting ammonia liquor. 

* PB-63698 “By-Product Ammonia Re- 
covery,” photostat, $2: microfilm, $1; 16 


pages. Order from OTS, Department of 
Commerce, Washington 25, D. C. 
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IN 1944 this magnesium plant at Henderson was shut down 


NOW Montrose uses part of plant for making chemicals 


Raw Materials 


Processina Firms 


Products 
Hydrogen 


Al nec 


naheim, La 


eneva, Utah 


Kaiser Steel Co 
Fontana, Calif. 


trial Alcohol Co. 
+ 


a 


Western 
Electrochemica 
Co 


Sodium chlorate 
Potassium chlorate 


Manaqone se sulphote 


Tr 


U.S. Potash Co 
Carisbad, N.M 


Potassium Chloride 
Amer Potash & Chemical Cor 


Manganese Tailings 
3 Kids Mine 
Henderson, Nev. 


Aluminum Ingots 
(Sec.) 
Various 


Chioral 
Monochlorbenzene 
Hydrochloric acid 

Ortho and para- 


dichlorobenzenes 


Hydrochloric acid 
Para-dichiorobenzene 
Synthetic detergents 
Various chlorinated 


orgenics 


_| 


Anhydrous aluminum 


chloride 


Potassiur per hiorate 
Ammoniur pe hlorate 
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NOW magnesium plant is divided into several chemical 


plants 


The Story 


T. B. GIBSON 


Stauffer Chemical Co., San Francisco, Calit 


That great magnesium plant near 
Las Vegas, which only a government 
could build and finance, looked 
quite ghostlike when the war came 
to an end. From it bas sprung an in- 
teresting group of chemical indus- 
tries including plants of the Stauffer, 
New York-Obio, Montrose, Amecco, 
and Western Electrochemical com- 
panies. There is not and probably 
never will be a local market for the 
products. But the site bas many ad- 
vantages for the process industries 
such as availability of ready built 
facilities, cheap housing, a warm dry 
climate, access to plentiful water, 
power, chlorine, caustic, hydrogen 


and mineral raw materials. 


<< Already such chemical plants as these 
have sprung up at Henderson and others 
will follow. It is logical that this area 
may be a “factory district” for chemical 
consuming areas of Los Angeles, San Frat 
cisco Bay, Pacific Northwest and Salt Lake 
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NOW New York-Ohio makes AICI, in a section of wartime 


plant 


Henderson, 


NOW Western Flectrochemical makes chlorates, perchlorates 


Nevada 


FROM THE REMAINS OF THE GIANT GOVERNMENT PLANT 
SPRINGS AN INTERESTING GROUP OF CHEMICAL PLANTS 


HE GIANT government magne- 
Tsim plant at Henderson, Nev., 

was built at a cost approximat- 
ing 130 million dollars and operated 
from August 1942 until November 
1944, turning out as high as 10 mil- 
lion pounds of much needed magne- 
sium per month. The site at Hender- 
son was selected because of its central 
location between the magnesite ore 
supply at Gabbs, Nev., to the north 
and the salt supply at Amboy, Calif., 
to the west, and because power and 
water were available from Hoover 
Dam, and rail transportation at Las 


Vega 
Anaconda Subsidiary 


Built for the government by How- 
ard Eells’ Basic Refractories, opera- 
tons were taken over by Basic Magne- 
sum, Inc., a subsidiary of the 
Anaconda Copper Co. in the fall of 
1942. The plant is situated on a tract 
of land of 18,000 acres, and consists 
essentially of facilities and equipment 
to (1) receive, store, blend and pellet- 
iz magnesium raw materials; (2) 
chlorinate pelleted material to produce 
anhydrous magnesium chloride (in- 
cludes 200 plus ton chlorine-caustic 


plant); (3) electrolyze the chloride to 
produce unrefined metallic magne- 
sium; (4) refine this ‘cell metal’’ to 
marketable magnesium and its alloys. 
There are also plants to prevent the 
escape of noxious fumes recovering 
magnesium chloride and hydrochloric 
acid and to produce fluxes for refining 
molten magnesium. There are some 
60 major buildings plus hundreds of 
smaller ones. 

The magnesium plant was shut 
down in November 1944 but because 
of the continuing demand for chlorine, 
the chlorine-caustic unit continued to 
operate. In early 1945 the Defense 
Plant Corp., wishing to relieve itself 
of the responsibility of operating the 
plant, commenced preliminary negoti- 
ations with several large chemical firms 
to take over this unit and operate it 
on a management fee basis. The 
Stauffer Chemical Co. had, prior to 
the war, a substantial caustic soda bus- 
iness in southern California supplied 
by their lime soda process plant at 
Dominguez, Calif. During the war 
WPB requested the discontinuance of 
this operation in order to divert soda 
ash into other defense production. 
The Stauffer company became inter- 
ested in this Henderson unit and 
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entered into negotiations to lease the 
plant. ‘These negotiations were suc- 
cessful and a lease was signed with 
DPC whereby on May 21, 1945, 
Stauffer took over the operation of this 
unit.on a rental basis. 


Other Henderson Plants 


At this time the Rheem Manufac- 
turing Co. was operating a shell load- 
ing plant there and the Western 
Electrochemical Co. was getting ready 
to manufacture chlorates and _per- 
chlorates. At this time also, J. M. 
Montgomery Co. took over the man- 
agement and upkeep of the BMI fa- 
cilities for the government. Stauffer, 
realizing that it was not economically 
sound to ship chlorine East, under- 
took with the aid of the government 
and the Montgomery people, to in- 
duce chemical manufacturers, espe- 
cially users of chlorine, to establish 
plants at Henderson. 

The New York-Ohio Chemical Co 
soon built a plant for the manufacture 
of anhydrous aluminum chloride. The 
Hardesty Chemical Co. (recently pur- 
chased by Amecco Chemicals, Inc.) 
commenced the manufacture of chlo- 
rinated organics and a synthetic de- 
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tergent and in the spring of 1947 the 
Montrose Chemical Co. of California 
undertook the manufacture of chloral 
and of monochlorobenzene for their 
DDT plant at Torrance, near Los An- 
eles. Hydrochloric acid, para- and 
ortho-dichlorobenzene are recovered as 
byproducts, the first being used by 
U. S. Vanadium Corp. in their opera- 
tions. 

The U. S. Vanadium Corp., a sub- 
sidiary of Union Carbon & Carbide 
Corp., in order to centralize their op- 
erations, located their refining plant 
there for processing tungsten ore from 
the Winnemucca mine and from 
other western prospects. In addition 
they undertook the manufacture of 
ammonium tungstate. In the fall of 
1947 these operations were transferred 
to Bishop. It is stated, however, that 
they will retain their lease for another 
operation. 


Largest Chlorate Plant 


The Western Electrochemical Co., 
producers of chlorates and _perchlo- 
rates at Los Angeles, had taken over 
a portion of the Basic facilities in 
June of 1945. After a short shutdown 
following the end of the war with 
Japan, operations at Henderson were 
resumed and expanded until it is now 
the largest chlorate plant in the world, 
producing sodium and potassium 
chlorates and potassium and ammo- 
nium perchlorates. The government’s 
accelerated rocket program is the ma- 
jor consumer of potassium perchlorate. 
Potassium chlorate is used chiefly in 
the manufacture of matches. Both of 
the above products find ready export 
markets. The production of these four 
compounds is now about 1,000 tons 
per month at Henderson. Another di- 
vision of Western Electrochemical 
Co. produces manganese sulphate 
from a stock of partially refined ores 
at the 3 Kids Mine located at Hender- 
son. It intends to continue this oper- 
ation using fresh manganese ore os wa 
the present stockpile is exhausted. 

During the spring of 1947 the Guy 
F. Atkinson Co. took over from J. M. 
Montgomery Co. the management 
and upkeep of the BMI facilities. 

On June 1, 1947 Stauffer opened up 
150 additional cells to supply the de- 
mand for more chlorine and caustic. 
In October 1947 this company signed 
a long term lease with the RFC which 
includes an option to purchase and 
provides for four 5-yr. renewable terms; 
rental is based upon a percentage of 
sales of both chlorine and caustic 
soda. 

In October 1947 the WAA offered 
the whole BMI project, including the 
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housing, to the State of Nevada 
through its Colorado River Commis- 
sion a $1 down with the balance 
paid over a period of years out of 
earned revenue. This is a prior offer 
to negotiate and remains open until 
Dec. 31, 1947. It is felt that the 
State of Nevada will be in a preferred 
position to obtain plentiful cheap 
electric power for the lessees at Hen- 
derson. 


New Insecticide Unit 


In February 1948 a plant for the 
manufacture of benzene hexachloride, 
the promising new insecticide espe- 
cially effective for cotton pests, will 
be placed in operation by Stauffer. 

Other firms presently located there 
are Nevada Clay Products Co., Sears 
Roebuck Co., Coulter-Harden & Co., 
Mineral Materials Co., Western Min- 
eral & Development Corp., and a 
group of firms leasing warehouse or 
office space. 

Henderson has no local markets for 
the products of chemical plants (ex- 
cepting other plants located at BMI) 
and probably never will have, at least 
for many years. Rainfall there is al- 
most nil except in the mountains at 
altitudes above those at which crops 
would grow. The lack of vegetation 
makes the land subject to wind and 
flood errosion; it is barren, rough, cov- 
ered with dry washes, gravel beds and 
contains salt encrusted valleys, or 
“sinks.” 


No Eastern Markets 


There is nothing except the plant to 
attract population or support it. Thus 
chemicals produced here must be “ex- 
ported.” A car of chlorine shipped 
East will return to the manufacturer 
only a fraction of its cost if sold 
“freight allowed” to compete with 
eastern producers’ $45 a ton price. 
Therefore markets in the eastern area 
are “out” during normal competitive 
conditions. 

That leaves only the industrial (or 
chemical consuming) areas of Los An- 
geles, San Francisco Bay, Pacific 
Northwest and Salt Lake which can 
be reached more advantageously from 
Henderson than from the East. San 
Francisco is competitive with Hender- 
son for Salt Lake, and to a certain 
extent Los Angeles, and has a marked 
advantage in pv he into the Pacific 
Northwest. Los Angeles will probably 
develop to be its primary market, Salt 
Lake a small secondary market, San 
Francisco, Pacific Northwest and pos- 
sibly Texas highly competitive mar- 
kets that may be successfully invaded 
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only by products having a higher than 
average value, or a major portion of 
their cost being electrical power. East- 
ern and foreign markets will only be 
available to production of a special 
nature or having a very high value. 
While it is probable that certain exist- 
ing freight rates may be altered to a 
more equitable basis it is highly un- 
likely that such adjustments will mate- 
rially affect the economics at Hender- 
son. 

It might be pointed out here that 
Los Angeles sentiment seems to be 
against a great local concentration of 
heavy industries. Recently a number 
of ordinances have been passed which 
severely regulate smoke, fumes and 
industrial wastes and it appears logical 


that Henderson become the “factory 
district” of that area. 
Advantages 


Lhe site has a number of important 
advantages for chemical and _ allied 
products manufacture, among which 
are the availability of ready built fa 
cilities, cheap housing, a warm dn 
climate which permits the installation 
of certain types of equipment out of 
doors, access to plentiful inexpensive 
water, power (which will be discussed 
later), chlorine, caustic soda and hy- 
drogen (now produced there), and 
certain mineral raw materials. Also the 
problems of waste disposal, smoke, 
soot, dust and fumes are not encoun- 
tered here. To exemplify the use of 
out-door installation it may be said 
that the Montrose Chemical Co. has 
here erected its chlorinators, condens- 
ers, stills, absorption towers, tanks, 
etc., for the manufacture of chloral 
and monochlorobenzene out of doors, 
thus saving the investment in a build- 
ing for the protection of its equip- 
ment against the weather. Water is 
available from Lake Mead by means of 
a 40-in. welded steel water pipeline 
with reservoir and water treatment 
plant at Henderson. Chlorine is avail- 
able cither as cell gas or in liquid 
form; caustic soda is available at pres 
ent only in liquid form, and hydrogen 
gas, limited in amount by the sale 
ability of chlorine, is available at very 
low prices. 


Power 


At present power is costing the 
lessees at Basic socal 4 and 5 mills 

t kwh. and is being supplied by the 
ome California Edison Co. Back 
in 1946 the State of Nevada, through 
its Colorado River Commission cot 
tracted with Southern California Edt 
son, the Los Angeles Bureau of Light 
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& Power and the Metropolitan Water 
District of Southern California to sell 
them the surplus from its allocation 
of Hoover Dam power for a 5-yr. pe- 
riod. It is understood that these 
southern California groups have now 
7 to renegotiate those contracts. 

e State of Nevada eventually will 
be able to offer power at about 2 mills 
from its allocation of Hoover energy. 
Davis Dam, 50 mi. down the river, will 
be completed in about three years and 
will furnish standby power. 


Committee Recommendations 


Last August the Senate Special 
Committee to investigate the Defense 
Program and the Sub-committee on 
Surplus Property of the Committee on 
Expenditures in Executive Depart- 
ments held hearings in Las Vegas and 
in Washington, D. C. A joint report 
recommends that Basic lessees be fur- 
nished interim power at approximately 
2 mills from the Nevada block of 
energy now going to Los Angeles and 
southern California. The committee 
stressed that industries locating at 
Henderson must have low cost power 
for chemical, electrochemical and 
electro-metallurgical production. It 
recommends that transmission facili- 
ties be transferred to the Bureau of 
Reclamation and operated under one 
head; that Nevada be allocated one- 
third of the Davis Dam power; and 
suggests that the cost of Davis Dam 
power be held at 3 mills or possibly 
23 mills per kwh. in order that the 
Basic Magnesium project and the 
ower transmission facilities may be 
Drought into full peacetime use, and 
still be permenenth available in case 
of war 


Raw Materials 


Raw materials and ores available in 
the immediate area include magne- 
sium, manganese, tungsten, lead, zinc, 
colemanite (borax ore), which could 
possibly be used as the basis for boric 
acid manufacture by treatment with 
sulphur dioxide or perhaps by elec- 
trolysis—these processes are both ex- 
perimental so far—gypsum, clay, ben- 
tonite, silica, limestone, fluorspar, 
barytes, brucite, diatomaceous earth, 
talc, soda ash, salt and coal (sub-bitu- 
minous, of a fair quality convertible to 
coke). In addition coal tars from 
Geneva, Utah, may possibly be avail- 
able before long and the enormous 
Posphate rock deposits of Idaho, 

yoming, Montana and Utah offer 
the possibility of manufacturing ele- 
mental phosphorus here by the elec- 
tric furnace process. 


Present Operations 


The 200 plus-ton chlorine-caustic 
soda plant presently leased to Stauffer 
includes the following major buildings 
and equipment: two cell buildings— 
protected metal on structural steel, 
concrete floor construction, each con- 
taining 450 Hooker Type S cells (only 
150 ot which are completely hooked 
up in the second building), traveling 
cranes, ctc. A two story caustic evapo- 
ration building—corrugated asbestos 
cement sheets on structural steel frame 
construction containing six Swenson 
evaporators, three ammonia ice ma- 
chines, various filters, heat exchangers, 
etc. Two chlorine liquefication build- 
ings—four stories, protected metal on 
structural steel frame, each contain- 
ing ceramic chlorine coolers, four 
Nash turbines, four Ingersoll Rand ice 
machines, compressors, condensers, 
etc. The rectifier buildings—two- 
story reinforced concrete construction 
each containing six Allis Chalmers 
single tank multiple anode rectifiers, 
three large 5,970 KVA. and three 
small transformers, air and oil circuit 
breakers, contro] panels, etc. Sub-sta- 
tion buildings, two hydrogen houses, 
a cell renewal building, concrete parts 
building, warehouse and _ foundry 
building, office building and miscella- 
neous smaller structures; 17 tanks for 
brine storage and handling; two 175,- 
000 gal. oil storage tanks; eight 150,- 
000 gal. caustic storage tanks; two 
160,000 gal. cell liquor tanks. Stauffer 
also has laboratory space in the main 
laboratory building. 

New York-Ohio Chemical Co. facil- 
ities for the production of 74 tons per 
day of anhydrous aluminum chloride 
are located in a portion of building 
B-2. Principal pieces of equipment 
include ten reactors and condensers, 
crushing, conveying and _ screening 
equipment, etc. 


Montrose Plant 


The Montrose Chemical Corp. of 
California plant is located on ground 
subleased om Stauffer just west of 
cell building No. 2. The equipment 
is not housed and consists essentially 
of chlorinators, and condensers, chloral 
stills, condensers, and receivers, a 
monochlorobenzene mixing tank, two 
benzene chlorinators and condensers, 
two stills for vacuum distillation of 
chlorinated benzene, washing and 
settling tanks, two muriatic acid ab- 
sorption towers and a Karbate heat 
exchanger plus storage tanks and mis- 
cellaneous pumps etc. 

Amecco Chemicals, Inc., occupies 
one of the large metals buildings; it is 
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of reinforced concrete and structural 
steel framing construction with con- 
crete and quarry tile floors. The com- 
pany manufactures various chlorinated 
organics, synthetic detergents, chemi- 
cals for fireproofing paints, insecticides 
and chlorinated solvents. Headquar- 
ters and sales offices have been trans- 
ferred here from the East and the 
management has indicated it intends 
to expand into new processes and 
products to keep pace with the grow- 
ing needs of the West. 


Western Electrochemical Co. 


The Western Electrochemical Co. 
occupies metals units D-3 and D4, 
the see being used for warehousing 
and the latter housing the electrolytic 
cells and other production equipment 
for chlorate and perchlorate manufac- 
ture. There are ten 1,850 kw. mercury 
arc rectifiers converting the Boulder 
current from alternating to direct. The 
cells are connected in series to make 
350-v., 5,000-amp. circuits. The 
Schumacher type chlorate cells are 
rectangular in ape and are provided 
with iron cathodes and _ graphite 
anodes, but do not have diaphrams. 


Electrolyte Circulation 


Circulation of the electrolyte is 
maintained |by a centrifugal pump. The 
discharge side of this — is con- 
nected by a manifold which feeds each 
cell individually. Electrolyte which 
overflows from the cells is handled in 
a similar manner by means of a second 
manifold which conducts the electro- 
lyte back to an intermediate sump 
which supplies the circulating pump, 
thus maintaining continuous circula- 
tion. The Schumacher perchlorate 
cells are similar in design and opera- 
tion but about one-third the size and 
equipped with platinum instead of 
graphite anodes. Glass piping is used 
wherever possible in order to get away 
from the serious corrosion problem, 
and where glass was not practical 
Duriron or ceramics was used. (See 
Chem. and Met., Dec. 1944, p. 108- 
109 and 130-133.) 

Manganese sulphate operations are 
conducted in the salt storage building 
B-4 to the north of the chlorate plant. 
The company also occupies and uses 
the railroad loading platform, a change 
house, salt storage tanks and an office 
building, all adjacent to their main 
plant. 

The author wishes to acknowledge 
the assistance of Joseph C. Schu- 
macher, Western Electrochemicals 
Co., and T. Ross, Stauffer Chemical 
Co., in the preparation of this article. 
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EDITORIAL VIEWPOINTS 


Sidney Kokpatick and J 


SENSE AT LAST 


lor more than a year State Department ofhcials have 
been struggling against the inevitable. At last they admit 
officially to the Senate Committee on Foreign Relations 
that they intend to ask nations which need our aid to pay 
for part of the assistance which we give in strategic and 
critical materials which we want. 

I'his is a belated recognition forced on the diplomats 
by the joint pressure of business men, legislators, and the 
military. One may suspect that Secretary Marshall has 
long supported the idea, but has not until lately over- 
ruled the “striped pants’”’ element which still remains in 
the department. 

One of the most fallacious arguments regarding getting 
these strategics is one which reached even a high position 
in White House thinking. We refer to the thought that 
demanding strategic materials both for our industry and 
for the government stockpile might seem “provocative 
to other nations. Some diplomats were so silly as to state 
that it was their belief that we should not ask for these 
materials lest it appear that we were getting ready for 
mother war 

Private enterprise now has a dual job to do. 
continue to press for the practical application of this 
principle. here is danger that the good intentions of 
some may not be realized in the actual receipt of wanted 
goods unless the matter is continually pressed by informed 


It must 


industry 

In the second place, industry must see to it that com- 
mercial purchasers have a chance to get a part of the 
imports. Some will go into the government stockpile. 
But all must not go there. Once in the stockpile, they 
can be withdrawn for use only in the case of war. The 
working reserves of industry are very low in the case of 
many needed commodities. Industry should get part of 
the repayment in a manner that builds up to a sound 
working level the goods reserves of all parts of business 
affected. 

Let us welcome the new policy, but also tend the two 
jobs that still need to be done. 


BEFORE YOU TELEGRAPH 


Concress is back in special session. It will resume normal 
regular session proceedings early in January, probably to 
stay for five months. During this time there will be 
demands from many that industry spokesmen telegraph 
their Congressmen for or against some cause, for or 


against some bill. 
Ihere are times when this action should be taken. But 


it is too easy to be stampeded into action of this sort 
when some particular clamor arises. 
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Vastly more good can be done if engineers and execu 
tives will consciously study the problems of importance 
to them before Congress reaches a crisis. Then the 
influence of the proper spokesmen can be brought on 
the proper legislators in a way that will be far mor 
helpful and effective. Congressmen get so many telegram: 
that they have relatively little effect. ‘They get far too 
few carefully studied recommendations and criticisms 0! 
proposed legislation. In most cases they welcome a con 
ference with carefully prepared people who know what 
they want and why they are entitled to get it. 

Civic responsibility can be served best by careful rathe: 


than commotional proceedings. 


WORTH STRIKING FOR 


rep chemical engineering vice president o! 
Joseph E. Seagram & Sons, Inc., can always be counted 
on for thinking and acting in advance of the crowd. Hi: 
employment and training policies for technical personnel 
now universally hailed as most constructive, were once 
condemned as a radical undermining of professional status 
and standards. His latest book “A Rebel Yells” (Van 
Nostrand, 1946) proved equally disturbing to industrial 
management in many fields. Now comes an article in the 
current issue of Factory in which able Manager Willkie 
tells Labor that its strikes have only scratched the surface 
in solving its real problems in an industrial society. He 
cites a half dozen new types of strikes that might well 
prove more popular than the purely mercenary, 

First of these unusual strike motives is the protection 
of the public against an employer who fails to deal 
honestly and fairly with his customers in maintaining 
quality and reputation of his work. Second would be a 
strike against regimentation, whether that pyramiding 
of power came from the employer or from the labor un 
ion itself in the form of undue economic pressure or 
threat of violence. This, of course, would imply the 
secondary obligation to strike against a strike by those 
workers who are forced to follow principles and practices 
with which they do not agree. 

Motive No. 3 gets at labor's vested interest in whethe' 
or not the job is being done right—i.e., with proper in 
dustrial efficiency. Mr. Willkie holds that labor must 
not only be made to see that its own self-interest lies 
in improved mechanization but the workers should believe 
in it so thoroughly as to be willing to strike against am 
employer who refuses to adopt modern methods and ma 
chinery. Closely related is the fourth in the series, the 
willingness for workers to strike for further training and 
education within their own industry when blocked in the 
opportunities to grow and develop in their jobs. 

Other public-interest motives, which might be recog 
nized as proper and well founded in an ideal democratit 
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industrial society, include the right to strike against 
shoddy raw materials, against featherbedding on the part 
of either labor or management, against prices that are out 
of reach of the consuming public. Willkie holds that labor 
should fight compulsory arbitration with all its strength 
for in that direction lies the freezing of workers to jobs, 
the stagnation of job development and the end of indus- 
trial progress. 

Knowing the author as we do we suspect that he did 
not expect to have his ideas accepted—at least not imme- 
diately—by either labor or management. But this sort of 
leaven in the loaf provides the lift we all need occasion- 
ally to get away from soggy thinking on labor relations. 
Some day we may expect to read about strikes that were 
not prompted primarily by mercenary motives. 


DATA FOR BOSSES 


Ever since we published an editorial last April (entitled 
“Data for Boss-pickers”) we have been flooded with 
requests for copies of the final report of the Engineers 
Joint Council Committee on the 1946 Survey of the 
Engineering Profession. At long last we have our copy 
and, in our opinion, it is well worth waiting for. For the 
first time, we have an accurate statistical analysis of 
economic factors as they are shown to affect the qualified 
members of the engineering profession. And since these 
questionnaires were confined to the six principal engi- 
neering societies, the professional status of every person 
included in the survey is amply attested. This is one fea- 
ture that makes this report particularly valuable. 
Another is that it was compiled under the official 
auspices of the U. S. Bureau of Labor Statistics by an 
experienced staff headed by the same Andrew Fraser who 
contributed so much to the earlier surveys of chemical 
workers sponsored by the Economic Status Committee of 
the American Chemical Society. The American Institute 
of Chemical Engineers was smart in selecting as its repre- 
sentative on the EJC Committee the same Lawrence W. 
Bass who had guided both the 1941 and 1944 studies 
for the ACS. From such experienced hands has come a 
100-page fact-packed document that will be studied in- 
tently by all concerned with the engineer's status and 
stake in the national income, We suspect that the bosses 
will use it more than the boss pickers but every engineer 
should have a copy. If not a member of one of the 
national engineering societies, your check or money order 
for one dollar should go to the Secretary of the Engineers 
Joint Council, 33 West 39th St., New York 18, N. Y. 


INDUSTRY’S CINEMATIC AMBASSADORS 


Two sucn apparently unrelated things as Britain’s 
austerity program and our State Department’s “Voice of 
America” operations have provided alert publicists in the 
chemical process industries with two new opportunities to 
sell the American industrial way of life abroad. This can 
be accomplished by release now for foreign bookings of 
short industrial movies such as are frequently shown to 
employees and to scientific and technical societies. 

First of the new opportunities is in the United Kingdom, 
where U. S. commercial movies have recently suffered a 
setback. Britons, deprived by their government's austerity 
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program of their usual Hollywood film fare, will probably 
be very happy to see such industrial “shorts” as American 
concerns may wish to release in the “tight little isle.” 

Second opportunity is through the State Department's 
“Voice of America” activities. The Department seeks to 
improve understanding of America in other countries by 
circulating films dealing with American life. 

How industrial America lives and works, told in simple, 
documentary fashion in industrial movies, can do much 
to re-educate Europe’s unfortunates who have been living 
behind the curtain of war. Eager to learn about demo- 
cratic free enterprise in the fabulous United States and 
feeling a kinship with American workers, these people 
will be eager to see what makes the wheels go around in 
our factories, what tools and machines our workers use, 
how our workers earn and spend their wages and how 
they live. 

While the educational features of such a program 
should be uppermost in the minds of chemical manage- 
ment at present, let it not be forgotten that stimulation 
of demand for American goods will be a valuable 
byproduct of such public relations work. Dollar-hungry 
Europe may now defer such demand, but eventually it 
will be felt in the market. 


SELLING AGAIN! 


For two reasons there is continually increasing need for 
better selling of chemicals, and to some extent for selling 
of chemical machinery. Supplies are getting more nearly 
equal to demand, of course more so in the case of chemi- 
cals than machinery. But more important is the need 
for selling to bring new developments to the attention of 
prospects who have not been able to keep up with the 
many changes resulting from research. 

This need for selling is not unwelcome. Especially in 
well-organized sales groups it restores the feeling of a 
job to be done. It is fortunate that merit and not mere 
order-taking may again be recognized and rewarded. 


SALARY CEILINGS 


CHEMICAL process industries have a new chance to learn 
a lot from personnel proceedings in Washington. Uncle 
Sam has recently advanced a few selected scientists to 
salaries of $15,000 per year. Thus a new salary ceiling has 
been set. 

“Why should I stay with my present employer?” This 
is a logical and a likely question of young technical 
employees in both industry and government. And the 
brighter the young man, the sooner he will think of it. 

One wonders how many top executives in either 
research or operation have consciously studied the mean- 
ing of this question. Unless the question is studied, and 
a sufficiently attractive future is made visible to the young 
man, one can not expect him to remain long in his 
present position. 

With the scarcity of real talent in both science and 
engineering likely to continue for five or more years, this 
should be made of first concern to every technical man- 
agement. It is likely to remain a problem of large 
importance even through times of minor recession. Ignor- 
ing the question until hard times come is unwise. 
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$50 CASH 


Until further notice the editors of Chemi- 
cal Engineering will award $50 cash each 
month to the author of the best short 
article received that month and accepted 
for publication in the Plant Notebook. 
The winner each month will be announced 
in the issue of the next month: e.g., the 
December winner will be announced in 
January and his article published in Feb- 
ruary. Judges will be the editors of 
Chemical Engineering. Non-winning ar- 
ticles submitted for this contest will be 
published if acceptable, in that case being 
paid for at applicable space rates. 

Any reader of Chemical Engineering, 
other than a McGraw-Hill employee, may 
submit as many entries for this contest as 


PRIZE FOR A GOOD IDEA! 


NOVEMBER WINNER 
A $50 prize will be issued to 


H. W. HEISER 


Aluminum Ore Co. 
East St. Louis, Il. 


For a description of a modified air 
lift for agitating heavy slurries, 
regardless of variations in liquor 
level, which has been judged the 
winner of our November contest. 


This article will appear in our 
January issue. Watch for it! 


October Contest Prize Winner 


CHART READING AND DRAFTING SPEEDED BY 
PROPORTIONAL INTERVAL DIVIDER 


R. B. BENNETT 
Firestone Tire and Rubber Co., Akron, Ohio 


x OPERATION which is quite com- 
mon in making and readin 
graphs and drawings is the dividing o 
a line into proportional parts. If many 
of these operations are necessary, as in 
logarithmic and triangu- 
ar charts, much time is wasted. A 
simple instrument easily constructed 
from sheet plastic, cardboard or metal 
can save much of this time. 

The principle of this instrument is 
familiar to every engineer, since the 
commonest method of dividing a line 
into x spaces is to hold a = 4 ata 
suitable angle to the line, then carry 
back the desired number of divisions 
by “similar triangles.” The novel fea- 
ture shown here is that the instrument 
eliminates the need for drawing a 
number of parallel lines. 

Shown in the accompanying sketch 
are two variations of this idea. They 
are superimposed for space saving, but 
each would be made in approximately 
the same overall proportions as is indi- 
cated by the outline for the two. A 
convenient size would be 6 x 24 x w 
in, thick, or somewhat thinner. At the 
left the diagram labeled “simple” 
shows the type for linear division of 
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lines, while the portion at the mght, 
labeled “logarithmic” indicates how a 
logarithmic divider is made. 

Either kind can be marked on plas- 
tic or other suitable material and then 
slotted with a router or knife to form 
a series of parallel V-shaped slots just 
wide eno to admit a pencil point. 

Use of the linear type is shown with 
the line CB on the left-hand section 
of the diagram. The plastic sheet is 
laid over the line with position B 


he wishes. Acceptable material must be 
previously unpublished and should be 
short, preferably not over 300 words, but 
illustrated if possible. Neither finished 
drawings nor polished writing are neces- 
sary, since only appropriateness, novelty 
and usefulness of the ideas presented are 
considered. 

Articles may deal with any sort of plant 
or production “kink” or shortcut that will 
be of interest to chemical engineers in the 
process industries. In addition novel 
means of presenting useful data, as well 
as new cost-cutting ideas, are acceptable 
Address Plant Notebook Editor, Chemical 
Engineering, 330 West 42nd St, New 
York 18, N. Y. 


beneath one slot. If the line is to be 
divided into seven parts, then the di 
vider is rotated until C appears in the 
seventh slot. The six intervening slots 
are then used to mark the divisions 
Long lines can be divided first into 
equal parts spannable by the instru- 
ment, while short lines can be divided 
into smaller sections as at A. 

The logarithmic variation is used 
similarly. A in this case can be cut to 
smaller divisions of the same cycle (as 
shown) or it can be cut to give a 
smaller cycle. Only those who have 
worked with logarithmic graphs can 
appreciate the trouble this will save 
Paper can be marked off to any length 
cycle, the Y axis can be given a differ- 
ent cycle than the X, and interpola- 
tion is made possible. 


Simple and logarithmic types of proportional interval divider 
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AUTOMATIC CONTROL FOR 
SEWAGE PUMPS 


E. 8. STATELER 
Editorial Representative 
Chemical Engineering 
Chicago, Ill. 

ow TO cope with “flash flood” 
conditions when operating at 
capacity was a serious problem at the 
plant of Corn Products Refining Co., 
at Kansas City, Mo., until about two 
years ago. Prior to that time the plant 
employed a 400 cu.ft. sump into 
which water from condensers, water- 
softener back-wash, and storm sewers 
drained, together with sewage from 
washrooms and toilets. ‘I'wo constant- 
speed centrifugal pumps driven by 
40-hp. motors were able to take care 
of ordinary conditions, but “flash’’ in- 
creases lasting about 5 min. would 
occur frequently due to back-washing, 
in addition to the sudden loads that 
might be added by rainstorms. Such 
surges Caused operating difficulties and 
were often followed by the drawing of 
air into the pump intakes, which 
might take 15 min. to clear before the 

next surge could be handled. 

Of the various possible solutions 
that were considered, the use of auto- 
matic control of the speed of the 
pumps was the best from several stand- 
points. Fig. 1 shows an outline of the 
automatic control hook-up that was 
worked out in conjunction with engi- 
neers of the Allis-Chalmers Mfg. Co. 
The pumps were provided with varia- 


liquid level in the sump. Each pump 
is controlled separately by the arrange- 
ment indicated in Fig. 1, although 
both might have been handled by the 
same control system except for the 
problem of synchronizing. 
Standpipes on the sewage outlet 
lines (at 23 in Fig. 1) house the floats 
(15). Each float is connected by a 
chain (14) to pilot circuit contactor 
(11) which has the function of slow- 
ing down or speeding up the pump 
motor, depending on whether the 
water level is falling or rising. Part 
(11) is an ingenious electrical “‘fol- 
low-up” which through screw C causes 
moving part B to pull away from the 
float contact, moving part A, after a 
contact has been made, thus breaking 
the contact and stopping the pump 
speed-changing torque motor (3). In 
this way correspondence is obtained 
between water level and pump speed. 
In more detail, if water level falls, a 
“slow-down” contact is made at (11) 
(see Fig. 2), energizing the slow-down 
time-delay relay (8) through flexible 
cable (10a) and three-position switch 
(10). This relay is connected through 
the limit switch (1) to the contactors 
(6) which control the motion and 
direction of rotation of torque motor 
(3). A lock-out relay (2), in series 
with (6), prevents operation of the 
speed changer if the pump motor is 
not operating. Assuming a drop in 
water level, then, slow<lown contactor 
(6) closes and starts motor (3) in the 


ble speed drives controlled by the  speed-reducing direction. Through 
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Fig. 1—Hook-up of principal equipment for controlling pump speed 
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Fig. 2—Float switch with moving parts 
A and B and screw C (see Fig. 1) 


sprockets (17) amd (18) and chain 
(19) the speed changer countershaft 
(26) is turned, moving chains (27) 
and (28) to alter the variable trans- 
mission ratio and reduce the ee 
speed. At the same time throug 
sprockets (20) and (21) and chain 
(22) limit switch (1) is moved toward 
the low limit of transmission adjust- 
ment; while sprockets (25) and chain 
(24) turn screw C so as to break the 
contact between A and B to stop the 
torque motor. Conversely, a rising 
water level completes the speed- 
increasing contact and turns the torque 
motor and speed changer oppositely. 

Proper time delay features avoid 
hunting, yet give quick control. The 
float can operate theough a range of 
about 26 in., with a definite pump 
speed for each water level. Both pumps 
can be operated together, or either 
one alone. Adjustments for variations 
in operating conditions can quickly be 
made by changing sprocket sizes. The 
new system operates effectively, rapidly 
following all flow changes, and has 
eliminated all earlier difficulties. 

The writer wishes to acknowledge 
assistance of John Schipper and Lee 
Stalder of Corn Products Refining 
Co., and of A. A. Dahms of Allis- 
Chalmers Mfg. Co., in obtaining in- 
formation used in this article. 


PREVENTING EDGE LEAKS 
FROM FILTER CLOTH 


H. C. LEATHART 


By-Products & Chemicals Pty. Ltd. 
Alexandria, N.S.W. Australia 


| FILTERING many thin liquids in a 
filter press, filtrate is often lost by 
leakage from the edges of the cloths or 
nog The loss is greatest when 

ighly volatile solvents are used and 
flammable or toxic vapors may result 
from evaporation at the edges. 

To overcome the leakage and evapo- 
ration of ethyl ether from a filter press 
used to clarify a solution containing a 
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Fig. 1—Flexible 120-deg. 
locating tie lines 


triangle for 


large proportion of ether, we adopted 
a simple procedure. The sealing area 
of the filter pads was impregnated with 
a solution of nitrocellulose in acetone 
and allowed to dry. 

The impregnation may be done 
rapidly by dipping the edge of the pad 
or cloth in the lacquer or by pouring 
lacquer around the outer edge. 

On assembling the press it was 
found that even at pressures of 30 psi. 
no leakage was noticeable, the nitro- 
cellulose sealing the pores of the filter 
and also assisting the gasket function 
of the cloth. 

When the press was treated as above 
and used to filter nitrocellulose sol- 
vents, leakage at the edge was only 
noticeable after two hours filtering. 
Without impregnating the edge of the 
pad the press leaked as soon as filtra- 
tion commenced. 


LOCATING TIE LINES ON 
SOLUBILITY PLOTS 


A. Y. TABANI 
University of Wisconsin 
Madison, Wis. 


woRKING with triangular three- 
component solubility diagrams, con- 
siderable time is frequently spent in 
locating the tie lines showing the 
equilibrium layers when only the com- 
position of the over-all mixture is in- 
volved. When the tie line data are 
represented by a conjugate curve in 
the two-phase region, the usual method 
is to plot the tie lines by trial and 
error until the tie line through the 
mixture composition is located. 
Although the method described 
here still involves trial and error, the 
time to locate the desired tie line can 
be lessened very materially by con- 
structing an instrument from a trans- 
parent material such as plastic, which 
can be used as a flexible 120-<eg. tri- 
angle. As suggested in Fig. 1 the device 
consists of two pieces of plastic, ruled 
with a series of numbered lines about 
4 mm. apart. The sheet carrying the 
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Fig. 2—Alternate type of 120-deg. guide 
for tie line location 


lines intersecting at 120 deg. is capable 
of sliding over the other sheet. 

The theory of the method suggested 
is explained in Fig. 3 which shows the 
saturation lines (solubility curve) and 
the conjugate curve, as well as the 
composition of a mixture R for which 
the tie line is desired. A horizontal 
line PQ is drawn through R parallel 
to the base AB, and terminating at P 
and OQ on the solubility curve. It is 
obvious that the composition of the 
upper level cannot fall below O. Simi- 
larly, by drawing a line from A through 
R and projecting it to N, it is evident 
that the upper limit of the upper level 
composition is N. Hence, the upper 
level composition lies between N and 
QO. Furthermore, when NO and QH 
are drawn parallel to AC, it is to be 
noted that its intersection on the 
conjugate curve, as shown by KF, 
must lie between O and H. 

So much for the theory. The instru- 
ment of Fig. 1 is simply a means of 
drawing a triangle GFK such that R 
lies on the line GK and F (at which 
point the angle is 120 deg.) lies on the 
conjugate curve. The instrument is 
placed on the ~— with ST, the 
top line of the horizontal portion, 
coincident with PQ on Fig. 3, and 
with Z on the sloping portion coinci- 
dent with R. e numbered lines 
now intersect at 120 deg. and some of 
the intersections will fall on the conju- 
gate curve, or close to it. Taking note 
of which lines thus intersect on or near 
the conjugate curve, one then uses a 
straightedge to connect the points at 
which the intersecting lines on the in- 
strument cross the solubility curve (as at 
G and K). When the correct set of 
lines is found, the line shown by the 
straightedge will pass through R, and 
that line is the tie line. 


(Editor's Note—A possibly simpler 
device suggested by Mr. Tabani’s 
method is indicated in Fig. 2. A piece 
of plastic or cardboard is cut as shown, 
with a 120-deg. included angle at F. 


Fig. 3—Typical three-component solubil- 


ity diagram, showing tie line 


Ihis device is laid on the diagram with 
point F on the conjugate curve and 
its bottom line parallel to the base 
line. The approximate location where 
the line KG will pass through R can 
be seen by inspection, while the exact 
location can be found almost immed: 
ately by means of a straightedge. ) 


GUNITE LINED TANKS SAVE 
ON THICKENER COST 


oman in the September 1947 
issue of Engineering and Mining 
Journal is a novel method recent; 
used in the construction of four 100-ft 
diameter thickeners which is estimated 
to have saved about half their total 
cost. These thickeners, installed at 
two clay plants of Edgar Brothers Co., 
McIntyre, Ga., employ conventional 
Hardinge “Auto-Raise” center-pier, 
center-drive thickener mechanisms, 
but the tanks are of earth, lined with 
Gunite concrete. 

As described by C. D. Forbes, man- 
ager of the company, the tanks are 
built in ground which is substantially 
all clay, a from stones and boulders 
The area for each tank was excavated 
by means of draglines, bulldozers and 
graders to a depth a few inches below 
the final operating bottom of the tank 
A circular berm with its top at the 
original grade was thrown around the 
excavated basin and the earth surface 
on the bottom and sloping sides was 
then carefully shaped and _ packed. 
Sludge underflow pipes were laid 
below the tank bottom and the center 
pier consisting of steel-reinforced con- 
crete was built. Steel wire mesh re 
inforcement was laid around the slop 
ing sides and bottom and Gunite com 
crete averaging 24 in. thick on the 
bottom and 24 to 34 in. thick on the 
sides was applied. The overflow lau 
der was built by Guniting against 4 
simple form set at ground level to 
form the inside and outside of the 
launder. A 4 in. coating of Alumnitt 
was applied for acid resistance. 
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THEN 


Old 


by the ancients im con 
. verting sugar juices to alco 
hol, 


fermentation is 


perhaps 
the oldest known unit process. Cer 
m tainly ethyl alcohol is one of the 
re vorld’s oldest and best known organic 
ly hemical compounds. Except for the 
- manufacture of ethyl alcohol, fermen 
ed tation as a unit process was of littl 
od industrial significance up to 35 years 
- igo. Then, however, under pressure of 
ik the first world war, acetone-butanol 
he fermentation was developed and put 
he into commercial operation. This 
ace ichievement was followed in the years 
- ifter the war by increasing research 
ol. which led to the industrial production 
aid a variety of compounds such as 
ter rgamic¢ acids. Even the ethyl alcohol 
- industry progressed further in many 
re- espects after the repeal of prohibition 
op am 1932 than it had for half a century 
On tore. 
the Chis progress set the stage for the 
the remarkable achievement of the fer- 
un mentation industries during the late 
ts war. Ethyl alcohol for synthetic rub- 
to ber, of course, overshadowed the 
‘the whole field in both volume and im 
nite portance. Add to this the development 


of an entirely new branch of the fer- 


distillery typifies the industry of a bygone era 


ecent Advances 


FERMENTATION 


Fermentation has long been important in the manufacture of beverages 
and solvents. However, within the last 25 years it has been used to 
produce organic acids and, more recently, fine medicinal chemicals. 
The growing importance of this unit process is a tribute to the rela- 
tively small number of chemical engineers who understand the 
principles of biology and bacteriology. 


biological principles of fermentation and describes advances. 


mentation industry, the production 
of antibiotics such as penicillin and 
later on streptomycin, and the im- 
portznce of fermentation as a unit 
process takes on new significance. 
Despite the growing importance of 
fermentation as a chemical engineer- 
ing tool, relatively few chemical engi- 
neers (except those engaged in that 
branch of industry) have a realization 
of the problems involved in design and 
operation of fermentation processes. 
One reason for this is that fermen- 
tation is more than a chemical process. 
Rather it is a chemical change 
brought about by the metabolic proc- 
ess of microorganisms. Therefore, 
chemical engineers, if they are to deal 
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NOW—Modern plant utilizes technologic advances 
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This report outlines the 


effectively with this unit process, must 
have a working knowledge of biology 
and bacteriology. 

Perhaps the one most important 
concept required by the designer of 
fermentation processes is that here one 
is dealing with living organisms rather 
than definable chemical compounds. 
The object of such a process is to 
control the activity of specific organ- 
isms so they will produce a maximum 
amount of a given substance in a form 
that can be recovered readily. In com- 
parison to other chemical processes 
it isn’t necessarily too difficult to con- 
trol the ordinary process variables of 
temperature, pH, composition of raw 
materials, etc. But, even under opti- 
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mum conditions it is difficult to con 
trol the life cycle of a microorganism. 
To do this as completely as possible re 
quires that the microorganism be 
hielded or isolated from all influences 
except the environment to which it is 
best suited. 

While all fermentations are not as 
critical as, for instance, butanol-ace 
tone and penicillin, the trend in this 
field is toward the development of 
similar processes where pure culture 
conditions must be provided. As 
pointed out under the butanol-acctonc 
process, entrance of any contaminants 
must be prevented for they may 
change the course of the process 


Process Design 


Equipment must be designed with 
smooth surfaces and with no cracks or 
crevices where organisms can lodge 
and begin their work. Piping systems 
must be designed with a minimum of 
valves and fittings since these are difh 
cult to sterilize with even high pressure 
steam. Piping should be kept as simpk 
as possible and should be laid out so 
that no air pockets will prevent steriliz 
ation temperatures from being reached 
Large flanges with gaskets, and simila: 
fittings are often sources of contamina 
tion since they are difficult to sterilize 
This is especially true of heat ex 
changers and other equipment where 
the sterile material is separated from 
contaminants by pipe fittings 

With ordinary chemical processes 
these precautions are unnecessary since 
minute traces of foreign material, even 
in C.P. compounds, are tolerated. But 
when the contaminant is a living or 
ganism in a favorable growing medium, 
the situation is vastly different. Vor 
here, a single antagonistic microorgan 
ism can soon multiply sufficiently to 
substantially alter an otherwise well 
controlled fermentation. It has been 
estimated that 1 g. (wet weight) of a 
lactose fermenting organism breaks 
down from 200 to 15,000 g. of lactose 
per hr. Under favorable conditions up 
to 1.200 g. per hr, of urea may be de 
composed by | g. of suitable micro 
organism. With this in mind, then. 
it is obvious that microbial contamina 
tion is completely different than ordi 
nary chemical contamination, and be 
cause of this must be carefully guarded 
against. 

Fermentation mav be defined as a 
metabolic process wherein chemical 
changes are effected in an organic sub 
strate through the action of biochemi 
cal catalysts (enzymes) secreted by 
living microorganisms. Specific chemi 
cal reactions depend on the tvpe of 
organism, nature of the substrate 
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OLD—Open mash tubs are still widely used to cook grain meal for alcohol 


fermentation; each batch requires 2-4 hr 


OLD-— Hot mash from the atmospheric cooker is cooled from conversion tempera 
ture in water jacketed coils before going to the fermenters 


OLD— Open wooden fermenters present problems in sanitation and are subject 
contamination; CO, is lost to atmosphere 
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NEW — Plate type heat exchangers are increasingly used to cool mash before 
fermentation; this cooler is more efficient and easier to clean than jacketed coils 


NEW—Modern closed fermenters make possible recovery of CO., are easy to 


Continuous cooker operates at high temperature with low reaction time; 


requires less space and equipment than batch method 


sterilize and permit better control of fermentation process 
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(medium in which organism is 
grown) and other process factors. 

Microorganisms require specific en 
vironmental conditions to produce de 
sired effects. Such factors as nutrient 
concentration, temperature, degree of 
acidity or alkalinity (pH), as well as 
available oxygen supply must be care 
fully regulated for each fermentation. 
With regard to oxygen supply some 
microorganisms require air (acrobic ) 
and others (anaerobic) complete thei 
life cvcles without air. In reality, a 
number of chemical unit processes are 
brought about by fermentation such 
as oxidation of alcohol to acetic acid, 
reduction of acetaldehyde to alcohol, 
and hydrolysis of starch to glucose. On 
the other hand, many of the chemical 
changes caused by microorganisms 01 
their enzymes ate too complex to be 
readily classified since the exact mech 
anisms involved have not in many 
cases been firmly established. Included 
here is the formation of alcohol from 
glucose, as well as the acetone-butanol 
termentation. 


Industrial Microorganisms 


Although the number of different 
microorganisms is extremely large, 
those that can be utilized industri 
ally are relatively few. The industrially 
important microorganisms may be 
characterized as having three out 
standing qualities, namely: the ability 
to propagate rapidly in suitable or 
ganic substances and to be easily cul- 
tivated in large quantity; the ability to 
maintain physiological uniformity and 
to produce enzymes at a high rate; and 
the ability to carry out these trans- 
formations under comparatively sim- 
ple and easily obtainable environ- 
mental conditions without the appli- 
cation of large quantities of energy. 
Practically all microorganisms can 
grow rapidly in the proper medium 
and under favorable cnvironmental 
conditions. But only a few of them 
vicld significant quantitics of useful 
and valuable products. 

The role of enzymes in fermenta 
tion is fundamental. Enzymes are uni- 
versally associated with living matter 
and are the essential organic catalysts 
possessed or produced by all living 
cells without which life processes 
would be impossible. Fermentation 
microorganisms possess a marked abil- 
ity to produce enzymes and the spe: 
cific enzymes of individual types of 
microorganisms cause the chemical 
changes that take place in particular 
fermentations. 

Organic substances or substrates, in 
which the microorganisms grow, pro- 
vide nutrition for growth and act as 
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Three Types of Microorganisms 


Practically all microorganisms can grow rapidly in the 
proper medium and under favorable environmental con 
But only a few of them yield significant quan 


ditions. 


tities of useful and valuable products. 


industry 


microorganisms. 


raw material to be transformed to use 
ful products. Breakdown of nutrients 
in fermentation results in evolution of 
energy in the form of heat, the quan- 
tity of which depends on the specific 
fermentation. In the early stages this 
is always accompanied by formation of 
new cells. Ditterentiation must be 
made between growth of the micro- 
organisms and conversion of the 
substrate to a useful product. For in 
stance, in manufacture of yeast, con 
ditions are maintained for maximum 
growth of new yeast cells while in pro 
ducing alcohol from sugar the environ 
mental conditions are such that fewer 
yeast cells are produced but a larger 
amount of the substrate is converted 
to final product. In most industrial 
fermentations the original culture of a 
microorganism is grown under opti 
mum conditions in seed tanks to ob 
tain large numbers of cells before the 
main body of nutrient is inoculated. 
Then conditions are modified to sup 
press the forming of new cells and 
to promote enzyme secretion for the 
purpose of decomposing the medium. 
Thus process conditions can be con 
trolled to encourage multiplication of 
the organism or to provide maximum 
enzyme activity in formation of the 


desired product. 
Industrial Fermentation 


It becomes clear, then, that a suc 
cessful industrial fermentation process 
is much more than merely inoculating 
an organic medium with living organ 
isms. Rather it requires the setting up 
of a system of biochemical reactions 
between a substrate and an organism 
so that a controlled decomposition of 
the substrate takes place. The sub- 
strate must be readily available at low 


144 


utilizes various species and strains of yeasts, 
bacteria and molds. The following illustrations represent 
equipment for fermentations using these three types of 


Fermentation 


YEASTS are unicellular plants used principally wo produce 
alcohol from sugar solutions; ethyl alcohol fermenters 


cost and the organisms must have the 
ability to attack, by means of its en 
zymes, compounds of the substrate 
and by hydrolysis, oxidation, reduc 
tion, or other processes (or combina 
tions of processes) modify the mole 
cules to useful end products. 
While a large number of products 
can be made by fermentation, there 
are relatively few fermentation proc 
esses carried out on an industrial scalc 
Use of this unit process is limited in 
many cases by inherent difficulties in 
handling a particular microorganism, 
such as unavailability of suitable low 
cost raw materials, low yields, a slug 
gish fermentation and difficulty of 
product recovery and purification. As 
in every other process the economic 
balance bulks high in determining th« 
feasibility of a process. Thus, chemi 
cal synthesis hn vies with fermen 
tation on the basis of both quality of 
product and cost of production. On 
the other hand, the economic success 
of many ferementation reactions in 
manufacture of certain compounds is 
well recognized. In such instances, th« 
selected organisms give a high and 
consistent yield of the desired prod 
uct in a sufficiently short period of 
time from a low cost, readily avail 
able substrate. Most important, of 
course, is the uniqueness of the prod 
uct and the difficulty of its manufac 
ture by other methods. Thus, certain 
fermentation processes such as indus 
trial alcohol may face increasing com 
petition from the synthetic product 
both from ethylene and, in the future 
perhaps, from the Fischer-Tropsch 
synthesis. Conversely, in the case of 
penicillin, concentrated research ef 
fort so far has not yielded a synthesis 
process. Here, the product is unique 
and extremely valuable and it has no 


direct competition. It is now recog 
nized that it may be more practical to 
utilize microbiological processes to de 
compose partially a complex com 
pound to a desired end product than 
it would be to build up the product 
from simple compounds by synthesis 
In light of these facts it appears that 
the future for fermentation hes in bio 
logical synthesis of complex molecules 
rather than of more simple molecules 


Yeasts, Molds, Bacteria 


Three groups of organisms find ap 
plication in the fermentation industry 
namely, yeasts, bacteria and molds 
Yeast are utilized in production of al 
cohol beverages, veast concentrates 
and may be used to make glycerol 
Bacteria are used in manufacturing 
various products including butyl alco 
hol (butanol), acetone, butylene gly 
col, acetic acid and lactic acid. Molds 
are employed in producing citric acid, 
gluconic acid, mold enzyme prepara 
tions, and antibiotics such as penicil 
lin and streptomycin. 

Yeasts are unicellular plants that ai 
widely distributed in nature, occurring 
in top layer of soil and on the fruit 
ind leaves of many plants. They grow 
best in media containing an abun 
dance of sugar and other nutrient sub 
stances including mineral salts con 
taining phosphorus, magnesium, su! 
phur, calcium and chlorine. Bacteri 
are also unicellular and occur in na 
ture in a great variety of types. Indus 
trially important bacteria fi in two 
classes based on their relationship to 
atmospheric oxygen, namely, anacro 
bic and aerobic. Molds differ from 
yeasts and bacteria in that they are 
multicellular. They are esentially aero 
bic in nature and cause a wide varicty 
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of reactions including the production 
if antibiotics. 

Although fermentation processes dif 
fer in many respects in general they 
follow a similar pattern as follows: (1) 
preparation and propagation of pur 
microorganism culture, (2) prepara 
tion of the substrate or nutrient 
medium which is acted upon by the 
microorganism, (3) controlled fer 
mentation, (+) separation and reco, 
ery of the products and byproducts 
trom waste materials. Several of the 
more important industrial fermenta 
tion processes will be discussed, not 
tor the purpose of giving detail, but to 
indicate the advances in technology. 


Ethyl Alcohol 


Industrial alcohol is by far the larg- 
est tonnage fermentation product. 
Add to this the many other products 
if alcoholic fermentation such as beer, 
wine and distilled liquors and it is the 
most important single type of fermen 
tation. However, many of the tech- 
nological advances in recent years have 
come in connection with industrial al- 
cohol because of the tremendous wat 
time requirements and the expansion 
of thy industry to mect these needs. 

Prior to the war from 70-75 percent 
of industrial alcohol was produced bv 
ferm« iting molasses, about 20 percent 
Was s\nuthesized from ethylene and the 
remainder from grains and other ma 
terials. Early in the war, however, the 
molasses supply was largely cut off and 
it became necessary to utilize grain 
‘uch as wheat, which _ previously 
had not been used for this purpose 
Other materials employed to produce 
cohol are potatoes, fruit wastes, 
Waste sulphite liquor and wood waste. 
In 1945, the all-time peak year, ap 


proximately 73 percent of the total 
production of more than 350,000,000 
gal. was derived from grain, about 17 
percent from molasses and about 10 
percent from ethylene. Other sources 
contributed less than 4 percent. 

In 1946, the following vear. total 
production dropped back to less than 
half the 1945 figure, most of the cut 
back being in alcohol from grain. In 
that year about 2 percent or 6,000,000 
gal. was produced from sulphite liquor 
and wood waste. 

Now, as before the war, alcohol eco 
nomics tends to control the selection 
of raw materials and processes used 
in production. Closing the wood sac 
charification and fermentation plant 
at Springfield, Ore.. points up the 
fact that economics is beginning to 
hold sway again. Perhaps it will be 
i different story with the Bellingham, 
Wash., sulphite liquor plant, for here 
alcohol production aids in solving a 
difficult waste disposal problem. Un 
doubtedly, fermentation alcohol in 
general will improve its position when 
and if agricultural products and by 
products (grain and molasses) come 
down m price. But the constant 
threat of more synthetic alcohol both 
from cthvlene and from the Vischer- 
Tropsch process is somewhat of an 
economic club over the fermentation 
processes. 


Technologic Advances 


Major technological developments 
in alcohol fermentation may be sum- 
marized briefly. Molasses fermenta- 
tion was fairly well established before 
the war and didn’t change appreciably. 
Grain processing, however, which had 
been operated on a strictly batch basis 
made real strides in going to continu- 


CHEMICAL ENGINEERING * DECEMBER 1947 « 


MOLDS are multicellular plants (aerobic) used for organic 
acids and antibiotics; pilot plant fermenters for streplomycin 


ous cooking and hydrolyzing proc 
esses. It is estimated that approxi 
mately 35 percent of alcohol produc 
tion during the war utilized continu 
ous cooking processes. Some progress 
was made toward continuous fermen 
tation but, except for the sulphite 
liquor plant at Bellingham, Wash.. 
continuous fermentation is not used 
on a commercial scale. During the 
war, wheat was used for the first timc 
for large scale production and whik 
this was successfully accomplished 
after a short period of expcrimenta 
tion, use of wheat was discontinued in 
1946. With the present outlook fo: 
the world food supply, wheat isn’t 
likely to be used for such purposes in 
the foreseeable future. Development of 
mold brin, produced by growing 
molds on wheat bran, as a substitute 
for barley malt in conversion of starch 
to sugar was brought to commercial 
truition. Considerable research is still 
being devoted to development of mold 
enzymes for this purpose. Large scak 
production of alcohol from both sul 
phite liquor and wood has been cai 
ried out successfully and, while these 
processes in themselves may not rep 
resent a large volume of alcohol pro 
duction, they do mark real progress in 
utilizing waste materials. 


Continuous Processes 


Probably the most important of the 
above mentioned processes is the de 
of continuous cooking and 
mashing of grain. The first step in 
making alcohol from grain is conver 
sion of the starch into fermentable 
sugars. The starch cells are first solu- 
bilized by cooking and then con- 
verted to sugar with malt. The com- 
mon system is to employ large vats 
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Four Steps 


4 Prepare pure culture of microorganism (yeasts, bacteria, 
molds); this is a continuous yeast-making system 


3 Ferment nutrient medium by innoculating with pure cul- 


ture; battery of 50,000 gal. butanol fermenters 


where the grain meal is mixed with 
water, heated with direct stcam and 
agitated. Malt is added at a lower tem 
perature. When conversion is com 


plete the mash is cooled and then sent 
to the fermente: 
from 2 to + hr. per batch. 

\n improvement on this is the use 
of pressure vessels instead of 
vats. Here the mashed at 
ibout 65 Ib. per sq. in. pressure, with 


I his process requires 


open 
grain is 


clirect steam. 


Continuous Cookers 


Two types of continuous cookers 
were developed and put into commer 
cial practice. One process operates at 
high temperature with a short hold 
ing time while the other operates with 
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in 


a lower temperature and a longer 1 


tention time. 

The first process utilizes a pipeline 
cooker. Gram, water and stillage ar 
slurried together and are pumped 
through a special heating jet where it 
is mixed with stcam at 350-360 deg. 
I’. ‘The hot slurry passes to the pip 
line cooker designed to give a 1-2 min. 
holding time. Cooked slurry is flashed 
to a vacuum cooler and is then mixed 
with the malt slurry where conversion 
takes place almost instantly and the 
hydrolyzed mash is discharged to the 
cooler. ‘The total retention time of 
the system is approximately 6 min. 
Some of the advantages of the svstem 
are that approximately 80 percent less 
equipment is required; low pressure 
steam can be recovered and used in 
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Fermentation 


@ Prepare substrate or nutrient medium; here, corn steep 
liquor is prepared for penicillin production 


4 Recover products from fermentated liquor; filtration tw 


remove mycellia from penicillin solutions is shown here 


other parts of the plant; the proces 
can be more easily controlled to obtam 
a better, more uniform product; less 
labor is required; and operating cost 


ATC lowe! \ similar cooker can be 
used for acid hydrolvsis. Her the 
dilute acid is added to the slum 


which is later neutralized with CaCO 
prior to being discharged to the cool¢ 

\ continuous cooker embodying 10 
temperature and long holding tim 
consists of a vertical tower. [cate 
slurry of grain and malt is pumped ™ 
at the top and completely hydrolyze¢ 
mash is continuously withdrawn 
the bottom. ‘This svstem has thie a¢ 
vantage of being able to utilize lo" 
pressure steam and can be installe 
where existing boilers operate it lon 
pressure. 
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work has also 


Considerable 
carried out in developing a 
ous fermentation process. Such a proc 
ess has been operated successfully on 


i small scale but as vet hasn't been 
put in commercial production. Ilere, 
i sterile mash is continuously added to 
i fermenter which has a capacity suth 
ient to allow a retention time of 
ibout S hr. Fermented mash is with 
drawn continuously to a beer well hay 
ing a capacity to permit a 2 hr. reten 
tion period. From here the mash is 
fed directly to the distillation process 


Yeast Propagation 


In contimuous 
process has been developed and tested 
on a pilot plant scale for developing 
veast cultures. 


necessarv for the continuous fermenta 


al 


Phis process, while not 


tion system, should be applicable to 
batch fermentation as well as to com 
mercial yeast manufacture. In ordi 

practice, veast for inoculating the 


rated 
gated m 


fermenter must be 
eral batch a sufficient 
concentration of veast 
- that rapid fermentation will take place 
The veast is prepared under aseptic 


| other micro 


propa 
steps to provid 


pure cells so 


onditions (absence of a 


mganisms) by first growing pur 
ulture of the desired veast stram in a 
test tube of stenle wort broth. ‘This 
culture is used to moculate a larger 
tube or flask of sterile mash and, after 
ncubation, a still larger flask is seeded 
“build up” procedure is contin 
- wed two or three times more until 
starter” of several thousand gallons 
is Obtained which is used to inoculate 
the large fermenters. Acration im 
proves the growth of yeast. 
\lthough different veast propagat 
ing systems have been used in the past, 
to (continuous process quite prom 
ising. This consists of growing the 
veast in specially designed equipment 
ess (8 a stenle broth which is acrated with 
yor Stenle air, After about 4 hr. of active 
less the veast wort is removed con 
osts UMuously at the bottom and pumped 
be centrifuge where the yeast cell 
the @COncentration is increased from about 
0,000,000 to 2,000,000,000 per cc. 
CO The supernatant fluid containing some 
‘oler, q2lcoho! is sent to the distillery and the 
transferred to refrigerated storage 
‘tim where it is kept until needed. Sterile 
continuously added to the fer- 
od i ment vessel and finished yeast con 
iyzed withdrawn. ‘The complete 
fron vele hus been reduced from the 36 
ead hr, required by the fastest of other 
lo to about 5 hr 
Pure culture techniques must be 
lon employed otherwise foreign micro 


Organisms will be propagated along 


with the yeast. While ordinary alcoho! 
fermentation is not carried out under 
aseptic conditions, it is necessary to 
innoculate with pure yeast cultures to 
obtain maximum yield. Even so, it is 
necessary to shut down and clean fer 
mcuter equipment periodically to pre 
vent loss of production duc to “wild” 
strains of veast and other organisms. 
One disadvantage of the continuous 
fenmentation that forcign 
nucroorganisins tend to build up con 
centrations to the point where yields 
In addition, since no new 
after starting the 
the new veast cells 
formed tend to evolve different char 
icteristics than thosc possessed by the 
original culture. Mutation, as this is 
called, is one of the serious problems 


proce SS IS 


Ic SM ned. 


veast is added con 


Process, 


all fermentation processes. While 
a continuous system would be small 
THe compact for a given capacity, many 
mechanical complications are intro 


the necessity for maintain 


svstem free of mfection 


duced by 


ne the 
Mold Enzymes 


Shortage of barley malt led to the 
development of mold enzymes for usc 
in hvdrolyzing grain starches to sugar. 
One type of mold enzyme is made by 
growing the mold Aspergillus oryzae on 
i stenlized, acidified mixture of wheat 


bran in small rotarv drums or in alumi 
num pots equipped for acration. After 
mcubating at 35 to 45 deg. C. for a 


period of 20-40 hir., the moldy bran is 
dried im air at room temperature and 
is ground to a coarse powder and may 
then be used to hydrolyze cooked grain 


mashes in a manner similar to malt. 

Utilization of mold as a malt ad 
junct is thought to be quite promising 
and considerable research has been de 
voted to this work. Prior to the wat 
there was little desire to use anything 
but malt since this might change the 
flavor of fermented grain liquors, but 
grain to make industrial al 
cohol during the war stimulated this 
work on amylolytic molds. Some work 
has been done on growing these molds 
on stillage so that industrial alcohol 
can be produced with a hydrolyzing 
agent manufactured on the premises. 


the use of 


Sulphite Liquor 


Alcohol from sulphite liquor was 
produced in two plants during the war, 
one in ‘Thorold, Ont., and another, as 
previously mentioned, in Bellingham, 
Wash. The former plant started op- 
crating in 1943 and the latter not until 
1946. ‘The Bellingham plant is some 
what similar to the Thorold unit but 
has a capacity of about 5,500 gal. of 
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190 proof alcohol per day. Sulphite 
liquor is first acrated to free it of SO., 
cooled by flashing the hot liquor in a 
Vi ger cooler, and limed to adjust the 
pli. Vacuum cooling partially concen 
trates the liquor which contains only 
about 2 percent sugar. ‘The fermenta 
tion is carricd out continuously in 
wooden fermentecrs equipped with agi 
tators to keep the yeast in suspension 
which aids the fermentation in going 
to completion. ‘The fermenting mass 
flows through a battery of fermenters 
by a simple system of overflow lines 
and is discharged from the last fer 
menter to a beer well from which it is 
distributed to centrifugal separation. 


Separated yeast, about ”] 10 the vol 
ume of the fermented mash, is re 
turned to the first fermenter in the 


series Where it inoculates the feed. 
Organism Acclimatization 


Sulphite liquor fermentation is an 
example of the acclimatization of an 
organism to an unfavorable environ- 
ment. When the liquor is first inocu- 
lated, results are indifferent but by con- 
tinuous yeast separation and reuse, a 
body of yeast is built up which func 
tions satisfactorily. Acclimatization of 
veast to the liquor increases the vield 
about 25 percent. One reason for the 
need to acclimate the veast to the 
mash is that the liquor contains toxic 
substances such as methanol, furfural 


ind SO.. If the mash were not toxic, 
however, foreign organisms would 
more easily establish themselves to 


constitute a serious infection hazard. 
Cherefore, continuous operation of the 
fermenters is successful without taking 
the elaborate precaution of operating 
a pure culture fermentation. 

Unfavorable characteristics of this 
type of sulphite liquor utilization are 
the low sugar content which when con 
verted to alcohol requires a distillation 
steam load some four times greater 
than that used in the distillation of 
molasses or grain mash. Since the fer- 
mented mash is corrosive, much of the 
cquipment must be acid _ resistant. 
Technologically, the sulphite process 
is successful but its widespread usc 
will be limited by inescapable eco 
nomic factors. With high molasses 
and grain prices, this process may well 
be economical. If byproducts such as 
lignin ever find extensive use, the eco 
nomic picture will improve. 


Butanol-Acetone Fermentation 


Second only to ethyl alcohol in vol- 
ume, the butanol-acetone fermenta- 
tion is a major source of industrial 
solvents. Developed during the first 


147 


4 
ct 
2 
we 
~ 
j 
2. 
x 
SAT 
. 
= 


world war to produce acetone for ex 
plosives manufacture, it later became 
more important im _ turning out 
butanol for use as a solvent in nitro 
cellulose lacquers. While large quan 
tities of both acetone and butanol arc 
now manufactured by synthesis meth 
ods, fermentation still is responsibk 
for the bulk of the butanol although 
tar behind the production of syntheti 
icetone 

For many years grain was the only 
raw material used in this process but 
the low cost of byproduct molasses led 
to the finding of bacteria strains that 
vould ferment sugar solutions satis 
factorily. Various species and strain 
of Clostridium acetobutylicum can pro 


duce ratios of butanol ranging from 
+5 to 74 percent, acetone in propor 


tions from 5 to over 40 percent, ind 


ethyl alcohol as low as 2 percent by 
weight of total solvents. The organism 
used in a particular process should lx 
selected on the basis of the nature of 
the raw material and ratio of end prod 
ucts desired 


Pure Culture Fermentation 


This fermentation is subject to 
some critical process factors that are 
worth discussing. Since butanol-acc 
tone can only be produced by a pure 
‘ulture fermentation it is necessary t 
maintain sterility of all process equip 
ment and materials entering the pro 
ess to reduce the possibility of con 
tamination to a minimum. Variou 
precautions are taken sucli as steriliza 
tion with live steam, use of antiseptics 
where possible, and steam scaling open 
ings into the fermentation equipment 
Prevention of contamination at time 
of primary inoculation is of funda 
mental importance since acid-forming 
organisms introduced here will multi 
ply during seed stages and may build 
up sufficiently to lower the yield or 
even stop the fermentation. Since pH 
of the fermentation is around 6, th« 
medium is favorable to acid forming 
organisms in general. These organ 
isms, introduced into the system, can 
overgrow the solvent producing bac 
teria, since the invaders aie more toler 
ant of acid than the solvent producers 
This changes the whole course of the 
fermentation with possible loss of the 
complete batch. This is in contrast to 
ethyl alcohol which gives low yields 
under unfavorable conditions but 
seldom fails completely as is the case 
with the butanol fermentation. 

One of the serious difficulties in 
fermentation of butanol is its suscepti 
bility to bacteriophage. The process 
starts with the organisms multiplying 
in the mash and building up acid in 
characteristic fashion. Normally these 
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acids disappear with the forming of 
solvents and the process is ended with 
low acid and low sugar content. When 
the fermentation is sluggish, the acid 
ity peak is reached but the organisms 
fail to continue the process of Soaiee 
solvents and the fermentation ends 
with high residual sugar. This phe 
nomena is extremely serous and has 
vecurred in both new plants and old 
ones. Bacteriophage has been known 
to cause plants to shut down because 
of low vields 


Butylene Glycol 


No discussion of wartime research 
in fermentation 1s complete without 
ncluding the work of developing a 
successful process for making 2, 3-buty 
lene glycol. Interest in this compound 
stemmed from’ the fact that it can 
serve as a precursor of butadiene used 
to make synthetic rubber. A_ large 
‘cale pilot plant was built to make 
butvlene glycol and convert it to buta 
diene and it operated successfully fo: 
i short period. Although the butvlen 
glvcol process did not contribute di 
rectly to the synthetic rubber program 
its development was a forward step in 
fermentation technology. Briefly, the 
process is as follows. Grain meal mash 
is cooked and the starch hydrolyzed 
to sugar. After sterilization the mash 
is fermented using a pure bacteria cul 
ture to form butylene glycol. Fer 
mented mash is allowed to settle; clear 
supernatant liquid is removed, con 
entrated im an evaporator and the 
butylene glycol recovered by counter 
urrent extraction with butanol. It i: 
eparated from the solvent by distilla 
ion after which it is converted to 
butadiene by first esterifying to the 
diacetate, then cracking at about 1,100 
leg. F. to butadiene. Butylene glycol 
has a number of possible applications 
including use in resins and as a solvent 


Organic Acids 


Although the organic acids made bv 
fermentation such as lactic, citric, and 
gluconic acids have been well estab- 
lished industries for some time, con- 
siderable research has gone into im- 
proving processes. However, since 
their manufacture is confined to only 
a few companies, actual process im 
provements are not readily ascertained 
One process that has received consid 
erable attention is the fermentation 


production of citric acid. This is an 
aerobic mold fermentation carried out 
commercially in shallow trays. The 
development of deep or submerged 
aerated fermentations of antibiotic 
led to considerable research toward th. 
development of a similar process fo 
citric acid. Undoubtedly, this wor 
will lead to a better, more efficient 
process to take the place of the surfac 
fermentation process 

Up to about 10 years ago, gluconx 
acid was made by fermentation in 
shallow pans contained in special cabi 
nets to prevent contamination. At 
that time, a rotary type fermenter wa 
designed and put into successful opera 
tion to increase viclds up to 40 percent 
and to cut fermentation time by se\ 
eral days. The fermenter is a hori 
zontal cylindrical aluminum drum con 
taining flights or baffles. It is operated 
under about 30 Ib. per sq. in. pressure 
of sterile air. Critical factors are speed 
of rotation, air pressure and flow, tem 
perature and pH 


Antibiotics 


Undoubtedly the development of 
methods to produce antibiotics 1: 
among the remarkable scientific and 
engineering achievements of the war 
period. The processes for making both 
penicillin and streptomycin have been 
well publicized and need not be de 
scribed. Development of submerged 
fermentation processes to replace sur 
face fermentation was one of the big 
gest factors in developing large scale 
production. The sensitivity of thes 
products in fermentation, recovery and 
purification made the whole process 
doubly difficult. Throughout the whole 
process, new techniques had to be de 
vised to cope with difficulties for which 
no precedents had ever been set 
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Crosby plant at De Ridder, La., chews up pine stumps 


hungrily to make wood rosin and terpene specialties 


1 Trucks haul yellow pine stumps to plant from as far as 65 
mi. away. Average haul is 35 mi. Plant uses 750 tons daily 


Rosin and Terpene Oils 


ELLOW PINE stumps hauled by truck to the naval 

stores plant of Crosby Chemicals, Inc., near De 

Ridder, La., are washed, ground, shredded and 
screened before being conveyed to storage and thence to 
the extractor house. There they are dumped into stecl ex 
tractors. ‘Ten of the 16 extractors, each of which hok 
15 tons of chips, are operated simultaneously in series in 
the extraction phase. Extraction with naphtha takes placc 
at 265-280 deg. F. and 65-55 psi. ga. Spent chips ar 
used as fuel. Leaving the extractors, crude solution of 
rosin and terpene oils goes to the Fb refinery and still 
house. Solvent is recovered in two vertical-tube, atmos 
pheric-pressure evaporators connected in parallel. Remain 
ing naphtha is removed in a flash tower kept under a 
vacuum of 15 in. Hg by steam jet ejectors. Rosin and 
terpene oil mixture is pumped to two finishing towers 
where steam strips terpene oils from rosin. ‘Towers are 
under a vacuum of 27 in. Hg. Water is separated from 
terpene oils and they are washed with 20 percent caus 
tic. Oils are then fractionated in batch stills, yielding 
turpentine, pine oil and other components Primary 
distillates are re-fractionated in the same stills into terpene 
spec ialties. Pine oil foots from still bottoms go to other 
processors. Still molten FF rosin is diluted with naphtha 


® Conveyors carry stumps from yard 
to hogs and shredders in mill room 


to 50 percent solution in four mixing tanks, pumped 
into six wash tanks, further diluted to 15 percent rosin 


mtent, and sprayed with water to wash down color 


bodies. Naigre, a heavy, dark resin, 1s withdrawn penod 
lly from bottoms of wash tanks. Rosin-naphtha solu 
tion is next pumped into the pale plant where final color 
reduction is accomplished by adsorption on magnesium 
trisilicate packed in adsorption towers 

oes into two vertical-tube evapora 


~ 


Pale rosin solution 
tors connected in series for naphtha recovery. ‘The first 
evaporator operates at atmospheric pressure; the second 
under a vacuum of 15 in. Hg. A final fractionator 1 

wers terpene oil traces from the rosin. In the rosin shed 
most rosin is drummed for shipment. Some is cooked 
with 25 percent aqueous soda ash in a steam-coil-heate: 
vat to make paper size. Some is made mto limed rosin 
by stirring 3 to 4 percent of calcium hydroxide into it 
Byproduct of pale rosin manufacture is Berez. For details 


sce pp. 119-121 
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3 Pine chips from mill room are dumped into these extractors. Solvent naphtha 
extracts rosin and terpenes. Spent chips come out through rectangular doors 
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4 In this FF refinery bulk of solvent naphtha is recovered from 
rosin and terpene oils. Rosin and oils are then fractionated 


5 Mixed with naphtha in four front tanks, FF rosin next enters 
six wash tanks in rear row where water spray washes down nigre 


lution 
We 
NIGRE P 


‘ 
WEN 
| 
4 4 ‘i 
| 
| 
— i — 
WA 
| 
T 


6 Rosin-naphtha solution goes through these adsorption towers ) To remove aldehydes and improve odor, terpene oil mixture 
containing magnesium trisilicate to reduce color of rosin gets washed in these tanks with 20 percent aqueous caustic 
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ture > Terpene oil mixture is distilled in columns in background. 9 Rosin shed. Finished rosin pumped here is drummed 
istic Distillate fractions are caught in receivers in the foreground and shipped. Some is limed or made into paper size 
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“(ohe Brewing Corporation of America in Cleve- 
land, like many other progressive plants, safeguards its expensive equip- 
ment and prevents costly shutdowns and repairs by conditioning its proc- 
ess water with the %Proportioneers% system. The photograph shows a 
%Proportioneers% Treet-O-Unit feeding polyphosphate solution to water 
for pasteurizing units in this famous brewery. The solution is added exactly 
in proportion to flow, eliminating guesswork and assuring accurate, uni- 
form treatment. This proven operating program prevents corrosion and 
build-up, and improves heat transmission. Whatever your chemical feed- 
ing requirement, %Proportioneers, Inc.% can engineer and furnish the 
proper equipment. Ask for Bulletin 1200. 


Write to %PROPORTIONEERS, INC.%, 29 Codding Street, Providence 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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Your Everyday Piping Needs 
Now Filled from Local Stocks 


No waiting for most regular items at 
your Crane Branch or Wholesaler 


Stock bins are rapidly filling up at local Crane 
outlets. Day by day, in valves, fittings, steam 
specialties, piping accessories . . . brass, iron, 
and steel . . . the selection keeps rounding out. 

For routine mainienance work . . . or emer- 
gency replacements... you're most likely to get 
what you need... when you need it... in the 
complete Crane line Because in power, process- 
ing, or general service piping equipment, the 
Crane line is most complete. And because, in per- 
formance and value, Crane Quality has always 
led the field. 

You'll avoid neecless delays by calling your 
Crane Man first . . . for everything in piping. 
CRANE CO., 836 S. Michigan Ave., Chicago 5, IIL. 
Branches and Wholesalers Serving All Industrial Areas 


W ater treating sistem, al 
piping materials from Crane 


0 
FLANGE 
TINGS 


EVERYTHING FROM... 


VALVES « FITTINGS 
PIPE « PLUMBING 
AND HEATING 
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(Right) ONE VALVE GOOD FOR 7 
SERVICES—Crane No. 7 Brass Globe with 

easily renewed composition disc. Speeds 

and simplifies piping maintenance. 

Supplied with long-wearing dises for 

steam, hot or cold water, air, oil, 

gas, or gasoline. Slip in a new disc 

and you've got anew valve. For pres- 

sures up to 150 pounds steam; 4 

300 pounds cold. Sizes up to ; 

3-in.; also angle pattern. See 


your Crane Catalog, 


page 30. 4 


FOR EVERY PIP/NG SYSTEM 
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Whizzer Separation 


RT COLORS a 
OSMETICS clec 
Double Whizzer Separa- up 

D Y G LO tor type of Roller Mill 
for extreme fine pulver- tol 

DYE - STUFFS 
P| ENTS 
FILKERS 


SINCE 1887 


This modern Raymond Roller Mill is an ideal unit for producing 
various grades of finely ground pigments to maximum specifications. 

The mill reduces the material to extreme fineness and uniform particle 
size, while the whizzer-type separator provides wide range control of 
classification from 60° passing 100-mesh up to 99.99°7 thru 400-mesh 
or better. The mill may be equipped with a throw-out attachment for 
rejecting hard particles or foreign materials from the grinding chamber, 
thus refining the product, and reducing mill wear. 


Write for 

detailed The resulting finished material helps to improve the quality of paint 
information mixtures in the form of smooth texture, low oil absorption and increased 

covering capacity. and n 

White lead, lithopone and titanium pigments, earth colors, chalks, _ 

fillers, clays and kaolin, chemicals and similar materials, can be econ ee bo 

omically produced with the whizzer-type Roller Mill. Th.” 

us 

can be 

Oader, 

COMBUSTION ENGINEERING CO. Inc Load 

RAYMOND PULVERIZER DIVISION vend 

stacking 

CHICAGO 22, ILLINO machin 

SALES OFFICES PRINCIPAL CITIES and its ; 

ISTIC the rese: 

at the 
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PROCESS EQUIPMENT NEWS 


Theodore Re. Olive, EDITOR 


|. Pallet Loader 


Descrisep by its manufacturer as 
the “missing link” in a mechanized 
vystem of handling packaged items 
a new completely automatic 
palletizing machine is being offered 
»y Production Aids, Inc., North Holly- 
wood, Calif. The machine takes cases 
lirect from a conveyor line after they 
ave been sealed, and loads them on 
to empty pallets, cross-tying them 
whenever necessary to make a com- 
plete pallet load, ready to be picked 
ip by a lift truck for warehousing or 


1e Pallet Loader is so designed 
that by the addition of a stack-pattern 
electrical control unit, a selection of 
up to 12 stacking arrangements can 
be obtained by.simply pushing a but- 
ton. Each button operates its particu- 
lar predetermined stacking pattern, 
controlling the sequence to be followed 
»y the machine, and arranging the 


particular stack as to number of boxes 
per layer, number of rows per layer, 


and number of boxes rotated or not 
rotated per row. It also determines 
the box spacing, if any, the number of 
layers, and the height of the stack. 

us many alternate production lines 
can be switched into a single Pallet 
Loader. Additional electrical control 
panels can be added if more than 12 
stacking arrangements are needed. 

he accompanying view shows the 
machine, with the entering conveyor 
and its automatic turntable at the left, 
the reserve pallet supply in the machine 
at the lower center, the stacking ar- 
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rangement being accomplished at the 
upper center, and a completed pallet 
being removed on a conveyor at the 
right. Layers are automatically made 
up one at a time, then lowered on to a 
waiting pallet which lowers an amount 
equal to the height of one carton each 
time a layer is completed. Then the 
completed load is removed by con- 


veyor from the machine. 
GE FOR MORE 
INFORMATION 
See Reader Service 
Coupon on pages 173-174 
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2. Dust Respirator 


To proviveE industrial workers with 
protection against poisonous and dis 
ease-producing dusts smaller in diam- 
eter than 24 millionths of an inch, 
American Optical Co., Southbridge, 
Mass., has announced a new filter 


employing a chemically-treated felt 
filter medium. The filter is said to pre- 
vent the passage of dust 40 times more 


effectively than untreated filters. 
Known as Model AOR-2000, the res- 
pirator is intended for protection 
against toxic dusts such as lead, cad- 
mium, arsenic, chromium, etc., as well 
as free silica and asbestos, and nui- 
sance dusts in general. In addition to 
being more effective, the respirator is 
said to be lighter in weight and to 
provide an increased field of vision. 


3. Slurry Feeder 


ToceTHER with a new stainless steel 
pressure filter and a new line of diato- 
mite water filtration —_ de- 
signed for rapid backwashing, Bowser, 
Inc., Fort Wayne, Ind., has introduced 
a new erosion type slurry feeder for 
mixing a solid with a flowing liquid. 
This device works on the principle of 
variable hydrostatic pressure and per- 
mits a high degree of control of the 
powder feed rate. Without moving 
parts, the powder mass is contained in 
an upper shell, the bottom of which 
is formed by two metal cones, one in- 
verted. Four jets of unfiltered liquid 
fed at 90-deg. angles play upon the 
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bottom of the mass, eroding the pow- 
der. The rate of erosion (feed rate) is 
controlled by controlling the rate of 
admission of unfiltered liquid. 


4. Temperature Controller 


For use with various makes of 
electric furnaces, ovens, melting pots 
and other heating devices, the Thermo 
Electric Mfg. Co., Dubuque, Ia., has 
introduced a stepless input controller 
and temperature indicator which regu- 
lates current input to the heating 
equipment by adjusting the “on” time 
at anywhere from 5 to 100 percent of 
the total time. The device is inde- 
pendent of line voltage fluctuations, 
maintaining a constant watt-hour in- 
put indefinitely. The instrument is 
also provided with an_ indicating 
pyrometer calibrated to 2,000 deg. F. 
and 1,100 deg. C. 


5. Aluminum Conveyor 


Except for the ball bearings in the 
aluminum wheels, which are of hard- 
ened steel, a new model Load-Veyor 
introduced by Market Forge Co., 
Everett 49, Mass., is available in all- 
aluminum construction. The design 
is similar to the company’s all-steel 
Load-Veyor, employing the same grid- 


like structure which is said to provide 
—_ strength in all directions. 

ither side of the conveyor can be 
used—one side with the wheels pro- 
jecting above the side rails for larger 
packages, the other side for narrower 
packages with the wheels below the 
side rails which then act as guides. A 
10-ft. length of the new conveyor 
weighs only 30 Ib., as compared with 
58 lb. for the all-steel conveyor. 


6. Multi-Deck Sifter 


A NOvEL motion of compound gyra- 
tion in both vertical and horizontal 
planes is provided in the new Spiro 
separator offered by Southwestern En. 
gineering Co., 4800 Santa Fe Ave., Los 
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Angeles 11, Calif. This sifter is said 
to duplicate results obtained in labora- 
tory screening. It provides four screen 
decks mounted horizontally, and its 
gytatory motion is said to tumble ma- 
terial over the screen surfaces in a 
spiral path, completely eliminating 
dead spots. The motion is adjustable 
and it is claimed that no vibration is 
transmitted to the sub-structure. 


7. Electric Drying Oven 


MECHANICAL convection is featured 
in a new line of drying ovens, pro- 
duced in three sizes from 3 to 9 cu-ft., 
by Electric Hotpack Co., 5031 Cott- 
man Ave., Philadelphia 35, Pa. Heat- 


resisting glass in the door provides full 


visibility of the work. The oven is 
equipped for automatic temperature 
control and can be had in two heat 


ranges, 180 deg. C. and 260 deg. C. 


8. Electric Heaters 


Tootinc-up at its Buffalo plant is 
now being completed by Yale & 
Towne Mfg. Co., Chrysler Bldg., New 
York 17, N. Y., for the manufacture 
of a complete line of inclosed electric 
heating units. These will include rod- 
type units, already manufactured, as 
well as strip and cartridge types. 


9. Aluminum Building 


PRE-FABRICATED, __ self - supporting 
buildings of the arch roof type are now 
being made entirely from aluminum 
by the Reynolds Metals Co., 2500 
South Third St., Louisville 1, Ky. 
While the standardized size of the 
building is 36 x 60 ft., the construction 
employs standardized 6-ft. sections 
which permit the length to be varied 
as desired. Furthermore, the build- 
ing can be lengthened at any time 
simply by adding sections. The indi- 
vidual arch sections can easily be raised 
into position after assembly on the 
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ground, and are then anchored to a 
concrete foundation extending 1 ft. 
above ground level. After the frame is 


erected, sheathing sheets are attached 
to the ends and to the curved barrel 
section. The building is claimed to 
resist high wind loads, to be fireproof, 
never to need painting and to reflect 
up to 95 percent of the solar heat 
striking it. 


10. Strip Chart Recorder 


SIMPLE OPERATION without amplifi- 
cation, physical contact or disturbances 
in the measuring circuit is claimed for 
the method of recording incorporated 
in the new electronic recorder intro- 
duced by Wheelco Instruments Co., 
847 West Harrison St., Chicago, III. 
The new instrument, known as the 
Capacilog, employs a power-driven = 
which is added to the electronic link 
between measurement and control in 
both deflection and null type measur- 
ing systems. The design is said to be 
simple. Types are available for any 
operating current characteristics likely 
to be encountered. A wide number of 
models utilizing a variety of control 
systems is produced for the measure- 
ment of temperature by means of 
thermocouples or resistance thermom- 
eters, and for indicating and control- 
ling or recording and controlling. 


11. Compact Pump 


ComPactness is emphasized in the 
new line of “Close-Cupld” centrifugal 
pumps now offered by Goulds Pumps, 
Inc., Seneca Falls, N. Y. As shown, 
the pump and motor are combined 
in a single compact assembly for oper- 
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For years, Pfaudler engineers have been 
classifying mixing actions obtained with 
various types of glass-covered agitators 
and adjustable baffles in glass-lined re- 
actors. Through these studies, definite 
mixing principles have been established 
as a practical guide in predetermining 
correct agitation specifications for both 
pilot plant and full scale operations. 
Each factor in agitation—agitative in- 
tensity—size of agitator in relation to 
size of vessel—R.P.M. of agitator—H.P. 
required—has been worked into three 
selection charts. Reference to these 
charts is made in accordance with the 


type of agitation required—simple blending, heat transfer, suspen- 
sions, emulsions, gas absorption, etc. 

By cross reference to the charts and with some elementary arith- 
metic, you arrive at the proper agitation specifications with surpris- 
ing accuracy. And the use of standard Pfaudler equipment keeps 
costs lower. A full description of the system as well as instructions on 
how to use the charts are yours for the asking. Use form below. 


MEETS PRACTICALLY Suery MIXING REQUIREMENT! 


The Pfaudler Agitative System takes the guess- 
work out of agitation . . . enables you to prede- 
termine specifications with simple calculations. 
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THE PFAUDLER CO. 
Dept. CE-12, Rochester 4, N. Y. 


Send me details covering the “Pfaudler 
Agitative System.” 


THE PFAUDLER CO., ROCHESTER 4, NEW YORK | 
ENGINEERS AND FABRICATORS OF CORROSION RESISTANT PROCESS EQUIPMEN 
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ation in any position, except vertically 
with the motor below the pump. A 
machined stuffing box is 
which permits the use either of a die- 
formed, semi-metallic packing with 
lantern type liquid aa rings, or a 
mechanical seal. An easily removable 
shaft sleeve is employed, and provision 
is made for expansion and contraction 
of this sleeve to prevent buckling and 
distortion. There are 17 sizes up to 
2,000 g.p.m., for heads up to 400 ft 


12. Rubber Curing Truck 


SHown in the accompanying view 
is a novel “book truck” designed espe- 
cially for curing rubber in process and 
for the production of plastics or other 
products requiring rapid drying or cur- 
ing in sheets. Manufactured by the 


Palmer-Shile Co., 12606 Mansfield 
Ave., Detroit 27, Mich., the truck is 
of welded steel construction, provided 
with extension springs to permit easy 
raising and lowering of the individual 
shelves. The shelves are automatically 
held up in the tilted position for easy 
loading. 


13. Air Conditioner 


INTENDED for use where highest pre- 
cision air conditioning is needed for 
scientific and industnal applications, 
the new Type A machine introduced 
by Niagara Blower Co., 405 Lexington 
\ve., New York 17, N. Y., is of the 
saturating ‘pray type, operating on the 
principle of saturating air with mois- 
ture at a given desired dew point 
temperature, and then by reheating, 
producing the exact condition of rela- 
tive humidity and temperature re- 
quired. The new conditioner employs 
uew designs of cooling and heating 
coils and a spray arrangement said to 
give great turbulence, achieving satu- 
ration of air in an exceedingly small 
floor — The 2,000 cu.ft. per min. 
unit illustrated occupies only 74 sq. 
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tt., while a 20,000 cu.ft. per min. unit 
requires only 50 sq.ft. of floor area. 
he unit is said to hold, or vary at will, 
any desired conditions of relative hu- 
midity and temperature between 40 
deg. F. and 125 deg. F. dew point 
temperature with extremely close tol- 
erance. Lower temperatures can be 
obtained by using this company’s “No 
Frost” liquid in the spray solution 


14. Self-Aligning Idlers 


['wo types of self-align 
ing idlers for belt conveyor service 
has been announced by the Jeffrey 
Mfg. Co., Columbus 16, Ohio. The 


accompanying illustration shows the 
positive type self-aligning idler 
equipped with guide valle (above), 
and the self-aligning idler with flared, 
friction-type end pulleys (below). The 
latter type is particularly adaptable for 
reversible belts. 


15. Thawing Equipment 


SEVERAL new models of oil-fired 
thawing equipment, burning either 
kerosene or light furnace oil, have 
been announced by Hauck Mfg. Co., 
124 Tenth St., Brooklyn 15, N. Y. 


Among these are a single and a double 
burner type wheeled model, each pro 
vided with a 20 gal. fuel tank and with 
12 ft. lengths of oil hose. The flamx 
from each burner is said to be 44 x 42 
in. in size, and of a temperature of 
2,000 deg. F. A new ground-thawing 
machine for construction work con 
sists of a hood covering a 42 x 24 
area and provided with a burner ani 
handles for ready movement 


16. Electronic Servo 


oR REMOTE control and position 
ing of valves, dampers and othe: 
mechanical mechanisms, Askania Reg 
ulator Co., 240 East Ontario St., Chi 
cago 11, Ill, is now producing an 
electronic servo system consisting of! 
a transmitter, a control amplifier and 
a receiver. The first unit picks up the 
control impulse, the second responds 
to this impulse, amplifies it and con 


trols the supply of power to the « 
ceiver, and the receiver itself moves th 
remotely controlled device to the s 
lected position. It is claimed that the 
new system, although heavily con 
structed for industrial use, provides 4 
degree of accuracy ordinarily available 
only in laboratory instruments. 


17. Gelatinizing Roll 


For THe drying and processing o! 
starch products, as well as a variety of 
other high moisture content materials 
requiring drying and flaking, Allis 
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Victor Phosphates play important and varied_roles in the manufacture and 
enrichment of food products. Cereals, flour, prepared mixes, and food bev- 
erages, for example, are enriched with essential calcium, phosphorus, and iron 
by the addition of Victor Calc.um and Iron Phosphates. Calcium phosphates 
also provide the necessary leavening acid in prepared flour mixes. Disodium 
phosphate serves as an emulsifier in the production of process cheese and 
condensed milk. { Victor csemicals employed in the food industry include: 
Ammonium Phosphates (yeast, vinegar, yeast food), Dicalcium Phosphate 
(mineral fortification), Disodium Phosphate (process cheese, condensed milk), 
Hicalcium Phosphate (calcium-enriched flour and bread), lron Phosphates 
(mineral enrichment), Monocalcium Phosphate (mineral supplement, leaven- 
ing acid, baking powder), Phosphoric Acid (yeast, sugar, soft drinks, imita- 
tion jellies, gelatine), Sodium Acid Pyrophosphate (acid ingredient in com- 
mercial baking powders, prepared doughnut and cake flours), Tricalcium 
Phosphate (conditioning salt, soda, and powdered sugar). 


VICTOR CHEMICAL WORKS, 141 W. Jackson Bivd., Chicago 4, tl. 


NEW YORK + KANSAS CITY + ST. LOUIS + NASHVILLE + GREENSBORO, N. C 
Plants: NASHVILLE + MT. PLEASANT. TENN. + CHICAGO HEIGHTS. ILL. + VICTOR. FLA 
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CONTROL 


Type 10CB1 Level Control outperforms all other level controls. It 
accurately maintains predetermined levels for liquids or powders. Ex- 
tensively used for control of water, milk, beer, acids, caustics and most 
other chemicals in Chemical Process, Food and Sewage fields when 
the ultimate in control is desired. Special fittings for sanitary installa- 
tions meet all health board requirements. 

The unique principle of Photoswitch design permits contact with 
liquid under control only by stainless steel probe rods. No floats or 
other moving parts required. Accuracy independent of temperature and 
pressure. Low voltage A.C. in probe circuit prevents electrolytic 
action. Yet amplification through power circuit gives positive 
control of signals, valves or pumps. 

Use Type 10CB1 for single 
level indication - on-and-off 


pumping - boiler feed water - 
boiler condensate - all types 
of pump programming - 
The most generally 
adaptable level control 
available. 

Send for bulletin $201P. 


CAMBRIDGE 42.MASS. 
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Chalmers Mfg. Co., Milwaukee, Wis., 
has introduced a new gelatinizing roll. 
The machine employs two 36-in. diam- 
eter by 84-in. long rolls operating at 
speeds from 5 to 20 r.p.m. and heated 
by steam at pressures up to 225 psi. ga. 
It is designed for unusually high bear- 
ing pressures and for a power consump- 
tion of 10 to 20 hp., depending on the 
speed and bearing pressure. For liquid 
products containing as high as 80 per- 
cent moisture, it can be fitted with a 
= liquid feeder. Features of the 

esign include ready adjustment of 
roll pressure and doctor blades, the 
latter being readily removed for re- 
grinding. The roll shells are cast of a 
special alloy metal said to have ex- 
cellent wearing properties and a high 
coefficient of heat transfer. 


18. Dry Chemical Extinguisher 


Monet 4 is a new 41b. dry chemi- 
cal fire extinguisher carrying the neces- 
sary approvals which has been an- 
nounced by the Fire Extinguisher 


Division of Ansul Chemical Co., Mari- 
nette, Wis. It is suitable for ex- 
ee fires in flammable liquids, 
gases, solids and electrical equipment, 
as well as for controlling fires in ordi- 
nary combustibles. 


19. Stainless Strainer 


FOR RESISTANCE to a — of cor- 
rosive — and gases, Standard Ma- 
chine & Mfg. Co., 8213 Gravois Ave., 
St. Louis 23, Mo., has introduced a 


CHEMI 
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It is the MOSINEE policy to create custom- 
made papers only... custom-made to fit 
our customers’ specific requirements. There 


are no “stock runs” of general-purpose 
papers at MOSINEE...no “hand-me-downs” 
or attempts to sell you a standard paper 
rather than the “made-to-order” type that is 


essential to the functions you want paper to 
perform in your products and processing. 


MOSINEE paper technicians cooperate in 
determining what you need in paper, and 
how you can process it best... then 
MOSINEE makes paper according to your 
needs. MOSINEE has the experience plus 
scientific and production controls for mois- 
ture repellency, specified dielectric strength, 
high tensile strength, folding, maximum- 
minimum pH and other vital characteris- 
tics of modern industrial papers. 


That’s why many manufacturers rely on 
MOSINEE as a dependable source for in- 
dustrial papers. 


PAPER 
MILLS 
COMPANY 
MOSINEE WISCONSIN we 
Ewcntial Paper Maker 
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Centrifugal Blower with capacity of 
16,740 CFM, direct motor driven. 


Rotary Positive Blowers ore 
available in a wide range of 
capacities, from 5 CFM up. 


That’s important—our dual-ability to supply either Centrifugal 
or Rotary Positive Blowers. It means that our recommendations 
are always unbiased. We suggest the equipment that experience 
has proved will best meet the specific conditions. 

In the chemical industry, many factors influence this decision. 
Capacities, pressures, drives, dimensions, weight and other char- 
acteristics are carefully considered. First cost, operating economy 
and deliveries are important points. 

Our wide experience enables us to make sound recommenda- 
tions. The accuracy of our engineer- 
ing and sturdiness of our blower 
construction have been proved for 
many years. 

For practical, up-to-date answers 
to your blower problems, you can 


depend on R-C dual-ability. 


nus produced in the ROOTS-CONNERSVILLE 
Qafeve the fires ome aaa Were B LOW E R Cc O R P O R A T | Oo N 
712 Illinois Ave., Connersville, Ind, 


OTARY ENTRIFUGAL 


. * ONE OF THE DRESSER INDUSTRIES « . 


FOR MORE 
INFORMATION 


See Reader Service 
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new line of Y and angle type pipeline 


strainers fabricated entirely of stainles: 
steel. Screens are produced in al! 


meshes, either in wire mesh or perfor 
ated metal, seam-welded to preven! 
bursting at elevated pressures. The 
sizes range from 2 to 6 in. i.p.s 


20. Submerged Pump 


FOR APPLICATIONS requiring a pit 
type pump without a submerged bear 
ing, Nagle Pumps, Chicago Heights 
Ill., has introduced the Type 9p 
overhead-bearing pump illustrated, 
which the anti-friction bearings are 


supported in a pedestal attached to the 
floor plate. The new construction 1: 
said to be ideal for heavy liquids, hot 
liquids (up to 1,000 deg. F.) or fo 
liquids containing solids. A modified 
type has the suction on the bottom fo: 
handling mixtures containing quic} 
settling solids. Neither type requires 4 
stuffing box. 


21. Seatless Valve 


SEVERAL NOVEL features are incu! 
porated in the new “20th Centun 
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pROBLEMS 
¥ 
) VACUUM PUMPS METERS - INERT GAS GENERATORS 


WITH 
BAILEY PYROTRON 


ELECTRONIC RESISTANCE THERMOMETERS J 


'» FOR AIR-OPERATED SYSTEMS 


A free floating air pilot valve actuated by the 
Pyrotron slidewire unit establishes an air load- 


- ing pressure for the control of valves and 
i drives. Adjustments and relays provide flexi- 
_ bility of range, sensitivity, and speed of re- 


sponse, as well as reset action, easy coordina- 
tion with other factors, and remote manval 
control. 


* FOR ON-OFF ELECTRICAL SYSTEMS 


By Electronic Relay—tTwo slidewires, one set 
manually to the desired temperature standard 
by a convenient knob and scale, and the 
other automatically positioned by the Pyro- 
tron slidewire unit, form a control bridge which 
Operates an electronic relay. 


By Electric Contacts — Adjustable cam on 
Pyrotron slidewire unit operates a totally 
enclosed snap switch. 


FOR MODULATED ELECTRONIC SYSTEMS 


A control bridge formed by two slidewires 
establishes a small signal voltage which 
changes in phase and intensity to operate a 
: standard electronic contro! unit. The d-c out- 
— put of this unit is accurately regulated accord- 
—e ing to the signal and applied to a saturable 
core reactor to vary voltage on the a-c 
heating circuit. 


BAILEY METER COMPANY 


1054 IVANHOE ROAD 


Controls for Processing 
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CLEVELAND 10, OHIO 


UNUSUAL FEATURES OF 
THE BAILEY PYROTRON 
RESISTANCE THERMOMETER 


ELECTRONIC 


1. Resists vibration and shock. 


2. Needs no careful leveling. 


3. Motor drive provides abundant power 
for operation of recording pen, con- 
troller, alarms and signals. 


4. Simple a-c measuring bridge needs no 
battery. 


5. Sturdy electronic units keep the bridge 
in continuous balance and replace the 
usual galvanometer and its attendant 
mechanism for step by step balancing. 


6. Interchangeability of packaged unit: 
simplifies replacement. 


For details on this unusual Electronic Resist- 
ance Thermometer, which indicates, records 
and controls temperatures between —100°F, 
and 1200°F. ask for Bulletin 230-A, tea 
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specifically designed for 


CHEMICAL PLANT WORK 


offer the following advantages over 
conventional construction: 


®@ High heat efficiency. 
anal, ®@ Rapid evaporation due to high heat 


transfer rate—up to 200 watts per 
square inch of heater shell surface. 

@A minimum of obstruction due to 

compactness. 

@ Are chemically resistant to highest 
concentration of acids at high tem- 
peratures. 

@ With enclosed thermal element ex- 
tremely accurate heat control is 
maintained. 

®@ Quickly and easily installed. 


Write to Amersil, Department “C” for 
more complete details, or ask for latest 


printed matter. 
*Trade Name Registered 


MERSIL COMPANY Ine. 


AVENUE 


— HILLSIDE 5, N. J. 


THIS |S THE PUMP FOR 
YOUR "DIRTY WATER” JOB 


it is the LAWRENCE CENTRIFUGAL, 
side-suction type, that is perfectly 
at home handling water that carries 
dirt, ash, pulp, trash or what-have- 

, in suspension—stuff that would 
“choke” any ordinary pump. Obvi- 
ously, then, it is the pump to use for 
such service as handling “white 
water" in pulp and paper mills, wash 
water in coal washing plants, mixtures 
in tanneries, textile plants and sugar 
mills, and similar “dirty” jobs.-lf you 
have a pumping job of this kind—or 
any pumping job involving difficul- 
ties—ask our experienced engineers 
for their suggestions and assistance. 
There's a LAWRENCE CENTRIFU- 
GAL for every purpose. 


LAWRENCE MACHINE 
& PUMP CORP. 


369 Market Street, LAWRENCE, MASS. 


E CEN 


VERTICAL 


Seatless Valve” recently announced 
Knowles-Fisher Corp., Gowanda, 

Y. The valve has no valve seat, washer 
or wearing parts, and no packing 
gland. It is claimed that it cannot 
jam, leak or chatter. The design con- 
sists of a polished stem, engaging two 
wear-resistant synthetic rubber collars, 
one at each end of the valve. In open- 
ing, the stem is withdrawn from the 
lower collar and is retracted into the 
upper collar which forms a seal and 
prevents liquid from entering the acti- 
vating threads. 


22. Elevator-Dumper 


For DUMPING a wide variety of free- 
flowing materials into bins, kettles or 
other process equipment, the Colson 
Equipment & Supply Co., 1317 Wil- 
low St., Los Angeles 13, Calif., has 


introduced the Cesco dumper, a mini- 
ature portable skip hoist. The mate- 
rial to be elevated is placed in the - 
a switch is turned, and the skip wi 
its load is automatically lifted and 
emptied into the receiving vessel. 
With a capacity of 500 Ib. of loose 
material or liquid, it is claimed that 
as many as 100 trips per hour can be 
made. Four dumping heights of 5, 6, 
7 and 9 ft. are available. 


23. Toxic Gas Analyzer 


FoR DETERMINING and analyzing 
the concentration of gases or vapors 


your re 
Stainles 
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UOP Multiclones, of U-S-S 12 (Type 
410) Stainless Steel, fabricated by Des 
Moines Steel Co. for Western Precipi- 


tation Cerporatioa. 


nd 
H 


W. HEREVER Corrosion resistance is 
of paramount importance in 
your refinery equipment the use of 
Stainless Steel is indicated. This is 
especially true today when the higher 
pressures and higher temperatures 
being employed to obtain better 
yields are greatly increasing the se- 
verity of corrosive action. 
Laboratory and field tests show 
that in general the corrosion resist- 
ance of steel equipment increases 
with increasing chromium content. 


The U-S-S Stainless and Heat Re- 
sisting Steels recommended for re- 
finery service contain from 4% to 
27%, of chromium. 

This complete family of service 
tested steels thus affords the refining 
engineer a selection of materials with 
which he can more effectively solve 
his most difficult corrosion, heat and 
pressure problems. With them he can 
not only retard equipment deterio- 
ration but hold product losses to a 
minimum. They insure greater free- 


dom from contamination. They re- 
duce plant shut-downs and process 
interruptions due to corrosion fail- 
ures. They i increase safety wherever 
corroding equipment can cause fairly 
harmless compounds to become ex- 
plosive. 

Our stainless steel specialists will 

ladly help you select the grade of 
t- S-S Stainless that will meet your 
requirements most efficiently and 
economi-ally. It will pay you to talk 
things over with them. 


STAINLESS STEEL 


UNITED STATES STEEL AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago & New York 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh & Chicago - 
NATIONAL TUBE COMPANY, Pittsburgh 


TENNESSEE COAL, 


COLUMBIA STEEL COMPANY, San Francisco 
IRON & RAILROAD COMPANY, Birmingham 


UNITED STATES STEEL SUPPLY COMPANY (Warehouse Distributors), Chicago + UNITED STATES STEEL EXPORT COMPANY, New York 
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There are probably areas in your plant, remote from each other, 
which require more than ordinary fire protection: baking and 
drying ovens, dip tanks, pump houses, solvent baths, spray rooms, 
transformers, circuit breakers and other electric apparatus. 
Large volume, highly mobile C-O-Two Wheeled Portables are 
especially designed for big, widely scattered hazards. They bring 
powerful fire protection on the spot in a hurry. Equipped with 
our famous Squeez-Grip release, C-O-Two Wheeled Portables 
blanket fire with clouds of dry, non-damaging carbon dioxide gas- 
and-snow, expanded 450 times its liquid volume. Seconds later the 
fire’s out, and C-O-Two disappears without a trace. 

C-O-Two is a modern fire fighter. It’s fast, safe, non-conducting, 
non-corrosive, harmless to equipment and ma- 
terials. 

Our expert engineers will help you plan complete 
C-O-Two fire protection for your property. 
Write us today for your free catalog. 


The C-O-Two Wheeled Portable is 
again available equipped with or without metal 
protective covers for horn and hose, and with 
steel wheels or rubber tires. 


©-0-TWO FIRE EQUIPMENT COMPANY 
NEWARK 1, N. J. 


Soles and Service in the Principal Cities of U.S. and Canado 
AFFILIATED WITH PYRENE MANUFACTURING COMPANY 
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in their toxic range, Davis Emergency 
Equipment Co., 45 Halleck St., New 
ark 4, N. J., has introduced a new 
Micro-Gas analyzer working on the 
principle of electrical conductivity of 
solutions. Any gas which will ionize 
in water may be analyzed in the toxic 
range. This includes all chlorinated 
hydrocarbons, carbon bisulphide, hy 
drogen sulphide and sulphur dioxide 
The instrument operates “ decompos 
ing a fixed flow of gas in a combustio1 
chamber, then dissolving the decom 
posed gas in water and measuring the 
electrical conductivity. A meter reads 
directly in parts per million of the 
gas being analyzed. 

This manufacturer has also intro 
duced a new combustible gas alarm 
system which detects the presence of 
combustible vapor or gas and gives an 
audible signal before the mixture be 
comes dangerous. 


Equipment Briefs 


24. Mabe IN sizes from 4 to 2 in., a 
new acid-resisting safety and relief 
valve for the handling of corrosive 
vapors and gases has been introduced 
by Farris Engineering a 58 Com 
mercial Ave., Palisades Park, N. ] 
Hastelloy-C is used for the nozzle and 
valve disk and in some models for the 
complete valve body. Isolation of al) 
working parts of the fluid handled is 
accomplished by a flexible seal. 


25. ScaLe MopELS of complete chem: 
cal plants for engineering purposes ar 
being constructed by Industrial Mod 
els, Arden, Wilmington, Del. The 
model is built from flowsheets or blue 
prints as the plant is 
and can include all structural members. 


| equipment, piping, valves, instruments, 


etc. It can be used first by the plant 
designers in visualizing alternate lay 
outs, later by the construction men. 
and finally by the operations depart 
ment in training operating labor 


26. INpusrriaL aluminum roofs 
and siding, made from a special alu 
minum alloy, has been introduced b 
the Aluminum Co. of America, Pitts 
burgh 19, Pa., to supplement the 
standard roofing sheets already em 
loyed extensively in farm building 
e new material has a covering width 
of 32 in. and is said to combine high 
strength with a high resist 
ance to industrial atmospheres. 


27. To permit the calibration 0 
cathode-ray oscillographs so that the 
may be used for quantitative measure 
ments, the Allen B. DuMont Labora 
tories, 1000 Main Ave., Clifton, N. 

has introduced the Type 264-A volt 
age calibrator, a low-cost device which 
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Corrugat 


| 
| fast fire protection on wheels! , 
of 
| Kraft 


from your production line- 


TO TRAIN —WHOLESALER 

—TRUCK —RETAILER 
—PLANE —DELIVERY TRUCK 
—OR SHIP TO —CONSUMER 


your product needs and deserves the extra margin 

of safety in Gaylord Boxes that comes from correct 

functional design, better materials, and precision 
manufacturing. 


GAYLORD CONTAINER CORPORATION 
General Offices: SAINT LOUIS 


Folding Cartons (Ea New York + Chicago - San Francisco + Atlanta » New Orleans 
Jersey City + Seattle - Indianapolis - Houston - Los Angeles « Oakland 
Minneapolis + Detroit + Jacksonville « Columbus + Fort Worth 
Tampa + Cincinnati + Dallas »« Des Moines + Oklahoma City 
Greenville + Portland + St. Louis + San Antonio +» Memphis 
Kansas City + Bogalusa + Milwaukee + Chattanooga + Weslaco 
New Haven + Appleton + Hickory + Greensboro + Sumter 


) Corrugated and Solid 
Fibre Boxes 


Kraft Grocery Bags and 
| Sacks 


Kraft Paper and Specialties a 


h a7 
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OLOEST ANO BUILOERS OF HAMMERMILAS IN THE 


Sectional view of Williams 
over-running hammermill 
with heavy liners and 
grinding plate for lime- 
stone and other hard ma- 
terial. Particular attention 
is directed to the grinding 
plate adjustment which as- 
sures uniform close con- 
tect of hammers and 
grinding plete at all 
times. Also note the metal 
trap which provides an 
eutlet for the escape of 
tramp iron. 


Reduces 
ANIMAL 
MINERAL 
VEGETABLE 
MATTER 


STANDARD MACHINES for 
Practically Any Reduction Job 


CHEMICALS, SOAP CHIPS, ETC. Hun- 
dreds of chemicals are being ground with 
the machines shown here. 


OIL CAKE, INCLUDING SOYA, COPRA 
AND COTTONSEED. Expeller cake as well 
as hydraulic press cake is satisfactorily 
ground for animal food. 


ANIMAL AND FISH BY-PRODUCTS. 
Thousands in operation grinding crack- 
lings, tankage, fish scrap, raw and dry 
bones, etc. 

GARBAGE, SEWAGE. Many in operation 
grinding garbage from municipalities and 
canneries. 

STEEL, ALUMINUM AND OTHER METAL 
TURNINGS. All can be easily handled in 
Williams Mills to permit easier handling 
by conveyor or shovel. 

ROOTS, HERBS, BARK AND CHIPS. Vari- 
ous vegetable substances can be success- 
fully shredded previous to extraction 
processes. 


) NF T Hi ' 


showing interior of 
mill, 


(3) Another view of 
NF Type. Notice heavy 
flywheel at right. 


THE WILLIAMS PATENT CRUSHER & PULVERIZER CO. 


2706 North Ninth St. St. Louis, Mo. 
Sales Agencies Include 
Chicago New York Philadelphia 
37 W. Van Buren St. 15 Park Row 11 N. Fourth St. 
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permits measurements to be made of 
any part of a complex composite wave 
form. The instrument may be used 
in conjunction with any commercial 
cathode-ray oscillograph. 


28. Exnisirep at the recent second 
annual instrument conference and ex- 
hibit, held in Chicago, was a new line 
of instrument air dehydration equip- 
ment introduced by Dehydraire Corp., 
14-13 118th St., College Point, New 
York. ‘These dryers range in capacity 
from 124 to 250 std. cfm. of air at 
100 Ib. pressure and 70 deg. F., such 
capacities providing dry air for from 
25 to 500 air-operated instruments. A 
final dew point as low as minus 50 
deg.’ is produced. 


Computation of orifice plate 
bores, flow nozzles, venturi throats 
and rates of flow or differential cre- 
ated across a variety of primary flow 
measuring devices, is accomplished 
readily by a new 12-in. slide rule for 
flow problem calculations offered by 
the Foxboro Co., Foxboro, Mass. The 
new Flow-Rule is constructed of mois- 
ture-proof plastic and requires no ad- 


| justment by the user for clearance or 


alignment. 


30. AN IMPROVED change can mixer for 
pastes as well as liquids, provided with 
a speed range from 42 to 146 r.p.m, 
has been announced by Allied Steel 
& Equipment Co., 1007 Springfield 
Ave., Irvington, N. J. The mixer pro- 
vides four mixing speeds, is equipped 
with a 5-hp. motor, and a triple V-belt 
drive, and uses a hand winch to raise 
the mixer. The 150-gal. can is 
mounted on casters. It is provided 
with a removable handle. 


For EXTREMELY high evacuating 


| capacities, 8,500 c.f.m. at 0.1 micron, 
_ the H-16 all-metal, three-stage oil dif 


fusion pump has been added to the 
line of National Research Corp., Cam- 
bridge 42, Mass. The pump works 
against any fore pressure as high 4s 


250 microns, eliminating the need for 


| height only 56 in. 
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a booster in this a The 
inlet diameter is 1 the overall 
Constraction ma- 
terials include spun aluminum j¢s 
with other parts of stainless steel. 
Heat for vaporizing the oil is provid 

electrically, with a heat input of 2, 250 
watts. 
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NEW PRODUCTS AND MATERIALS 


Richard Forlor, ASSistant 


51. Silica Powder 


Microscopic fineness and a high 
degree of chemical purity should pro- 
vide the new silica powder of Linde 
Air Products Co., 30 East 42nd St., 
New York, with a number of uses as- 
sociated with surface phenomena. Sold 
under the company name, Linde, the 
silica powder is being produced in 
pilot plant quantities. It forms stable 
suspensions in water and in many or- 
ganic liquids. Proper selection of con- 
centrations leads to the formation of 
stable or thixotropic gels, dilatant 
liquids and other colloidal systems. 

Greater strength and improved 
pigment dispersion result, according 
to the manufacturer, when this silica 
powder is added to many plastic ma- 
terials. A white amorphous powder, its 
physical properties include: particle 
diameter, 50 millimicrons maximum; 
oil absorption (ASTM), 400 (linseed 
oil); bulk density, 2.3 Ib. per cu.ft. 
(not densified); true density, 2.2. g. 
per cc.; index of refraction, 1.46; purity 
(dry basis), 99.9 percent; adsorbed 
water, 8 percent maximum. One, five 
and ten pound lots are now available. 
It is suggested for use as a catalyst 
carrier, as an ingredient in paints, 
varnishes and lacquers, as a compound- 
ing and reinforcing agent in rubber 
and in various other products. 


52. Rubber Substitute 


A VULCANIZED petroleum oil deriva- 
tive of tough, rubbery consistency 
similar to other rubber substitutes is 
being produced by Amecco Chemicals, 
Inc., Henderson, Nev. Called Flex- 
tender 3-A, it may be used as a rubber 
substitute and processing aid for natu- 
tal and synthetic rubbers and vinyl 
copolymers. Specific properties: color, 
black; total sulphur, 12 percent; free 
sulphur, 1.6-1.7 percent, and acetone 
extract, 38-42 percent. The product 
is compatible with natural rubber, 
butadiene-acrylonitrile, butadiene-sty- 
rene copolymers, Neoprene and vinyl 
copolymers. Tack characteristics which 
disappear on curing are imparted to 
uncured stock ol ood ageing is 
exhibited. It is suitable for use in ex- 
truded stocks, flooring compounds, 
mid-soling compositions and molded 


specialties. Plasticizing action is illus- 
trated when various proportions are 
added to natural rubber. 

At optimum cure, 20 parts extender 
to 100 parts rubber produces mate- 
rial with 2,480 psi. tensile strength 
and 700 percent elongation; with 40 
parts, 2,000 Ib. per sq.in. and 720 
— and with 40 parts in a stock 
oaded with 50 parts clay, 2,080 Ib. 
per sq.in. and 620 percent. Added to 
Neoprene, 40 parts of the new ex- 
tender gives a material with 1,480 psi. 
tensile strength and 900 percent elon- 
gation. Properties hold up well after 
accelerated heat ageing at 310 deg. I’. 
Tests indicate the extender does not 
exert a pronounced softening action. 
Used in vinyl copolymers, maximum 
compatibility is in the a of 25-50 
parts addition. With this latter mate- 
rial, a solvent-type plasticizer is re- 
quired along with Flextender 3-A for 
good physical properties. 


53. Sodium 
Carboxymethylcellulose 


LAUNDERING performance equaling 
that of the best grades of soap is 
claimed for Carbose, a technical grade 
carboxymethylcellulose, when in com- 
bination with certain synthetic deter- 
gents. It is manufactured by Wyan- 
dotte Chemicals Corp., Wyandotte, 
Mich. This product is suggested for 
use as an adhesive, as a thickening 
and suspending agent, as a sizing on 
fabrics or as a print base. In oil 
well drilling muds, in - and paint 
and in the processing of ceramic ma- 
terials and the molding of plastics it is 
also said to find application. 


54. Perlite Aggregate 


Propucep by thermal expansion of 
an aluminum silicate containing 2-4 
percent water, a hard, white, granular 
aggregate, light in weight and pleasing 
in appearance, is being made in com- 
mercial quantities by National Perlite 
Co., Campbell, Calif. Known as per- 
lite, the material has excellent insulat- 
ing characteristics and strength, may 
be classed as a non-absorbent and is 
fireproof and chemically inert. It can 
be used in concrete and i aggre- 
gates, pipe covering, cold storage and 
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industrial insulation, acoustical and 
roof tile, plaster and insulating board, 
foundry sand, abrasive cleaning com- 
pounds and powdered silica for paint 
manufacture. One cu.ft. of expanded 
perlite weighs 6-8 Ib. as against ap- 
proximately 81 lb. for dry sand aggre- 
gate. Using Portland cement as a 
binder, a brick 7.5 x 3.5 x 2.5 in. will 
average a little over 2 lb., while the 
same size clay brick is over 5 Ib. 
Depending on individual specifica- 
tions required, perlite aggregate can be 
processed to produce material weigh- 
ing 2-20 Ib. per cu.ft. There is a close 
relationship between weight and 
strength, but in general the aggregate 
can be made with sufficient strength 
to pass building codes. Grain sizes of 
particles can be furnished to meet 
4-100 mesh requirements. Insulating 
characteristics are equal or superior to 
cork, and other known similar prod- 
ucts. Perlite-concrete building blocks, 
all sizes, solid and hollow, are laid in 
the same manner as standard blocks. 
Such blocks are only one-third the 
weight of standard concrete blocks and 
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LEADER BUILDS 
TANKS — KETTLES — FRACTIONATING COLUMNS 
HEAT EXCHANGERS and SPECIAL EQUIPMENT 
OF 
STEEL—STAINLESS STEEL—NICKEL—MONEL 
INCONEL — COPPER — EVERDUR — HERCULOY 
HASTELLOY — ALUMINUM and CLAD STEELS 


LEADER IRON WORKS, INC. 


2200 N. JASPER DECATUR. ILLINOIS 


Stend. No. 20 $24.00 pr 
Gient No. 30 $48.00 pr. 


can be cast with a rough surface for 
plastering, or sufficiently smooth to 
make a presentable appearance for in- 
dustrial buildings. Perlite-concrete 
slabs present interesting possibilities in 
construction. Perlite 
plaster resists cracking and checking, 
weighs about one-third as much as 
standard sand plaster, has unusual in- 
sulating and acoustical properties, and 
is not affected by temperature changes 
and curing. In addition, it can be 
sawed like wood and nails can be 
driven with only local fractures. Proc 
essed perlite is susceptible to artificial 
coloring and provides a neutral paint 
ing base suitable for any color or tint 
Several other western companies alc 
making perlite aggregate in large quan 
tities for the building industry and 
progress is being made in standardiz 
ing the aggregate for specific uses. 


55. Synthetic Detergent 


CoMMERCIAL production of a new 
detergent has been announced by Pub 
licker Industries, Inc., Philadelphia 2, 
Pa. An akyl aryl sulphonate prepared 
in a dry flake form, it is known as Su 
face Active Agent HHS. ‘The manu- 
facturers report that it is a good wet 
ting, spreading, leveling and foaming 
agent. Stable in hard water, it will 
disperse calcium soap and has emul- 
sifying propertics. Since it is active in 
acid or alkaline solutions as well as 
in hard and soft water, it should find 
wide application in the processes used 
by the textile, paper and leather indus- 
tries. It is suggested for use alone or 
with other substances to produce liq- 
uid and powdered cleansing materials 
for the metal, food, dairy, sanitary sup- 
ply and household cleaner supply in- 
dustries. 


56. Bleaching Clay 


RecentLy introduced by Innis 
Speiden Co., 117 Liberty St., New 
York, N. Y., is a bleaching clay known 
as Adsorbol. This adsorbent clay, 
available in both natural and activated 
forms may be used to decolorize and 
deodorize various types of vegetable, 
animal and mineral oil products. Ad- 
sorbol may be employed for cleaning 
solvents for reuse in the dry cleaning 
industry and may also be used for de- 
colorizing dirty crank case oil. 


57. Chlorinated Rubber 


Vor THE First time in six years the 
Hercules Powder Co., Wilmington, 
Del., is again producing Parlon, its 
chlorinated rubber base for concrete 
paints and other protective coatings. 
A quick-drying, film-forming thermo 
plastic, its resistance to alkalis, acids 
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VIRGINIA 


SODIUM HYDROSULPHITE 


“Virginia’’ Sodium Hydrosulphite is a concentrated, 
white, stable, free-flowing, uniformly crystalline powder, 
readily soluble in water. Its powerful action will reduce 
solutions of the salts of selenium, tellurium, arsenic, 
antimony, bismuth, silver, gold, copper, chromium, 
and mercury. It is widely used in the bleaching of 
soaps, sugars, oils, minerals, straw, and various fibres. 
Shipped in 250 Ib. steel drums. 

Perhaps “Virginia’’ Na,S,O, can perform some im- 
portant function in improving your processes. Let us 
help you in adapting it . . . there’s no obligation. 


VIRGINIA SMELTING Company, West Norfolk, Virginia. 
Established 1898 


SULFUR DIOXIDE 
SODIUM HYDRO- 
SULPHITE + ZINC 
VIRGINIA, HYDROSULPHITE 
ZINC SULFATE 


WEST NORFOLK + NEW YORK + BOSTON + DETROIT 


and other corrosive chemicals makes 
it suitable for use in maintenance paint 
for protection of both concrete and 
metal finishes. Used to fortify long oil 
alkyd enamels, it is said to reduce the 
time of bake, speed air dry time and 
improve the chemical resistance of the 
enamel. According to the manufac- 
turer, flameproof cloth coatings, adhe- 
sives, specialty inks and ye coatings 
for food packaging are all improved by 
Parlon. Parlon x. chlorinated syn- 
thetic rubber, which was manufac- 
tured during the shortage of natural 


rubber, will no longer be produced. 


58. Resin Latex 


DevetopMenrt of a new latex which 
increases the stiffness, hardness and tear 
strength of both natural and synthetic 
rubbers has been announced by the 
Goodyear Tire and Rubber Co., Akron, 
Ohio. Called Pliolite latex 190 the new 
material is said to reinforce the rubber 
stocks used in such articles as molded 
toys and sports equipment, fabric 
coatings, dipped goods and paper im 
pregnates. It is a highly stable wate: 


_ dispersion of a high styrene-low buta 
_ diene copolymer resin. An investiga 


| to determine the effect of a 
| ing Pliolite latex 100 in natura 


tion has been made by the company 


rub 
ber latex, neoprene latex type 571. 


| GR-S type III latex and a buna N 


latex. Each was compounded with typ 
ical curing ingredients and then Plio 
lite latex was added in the ratio of 0. 
10, 15, and 20 parts to each 100 parts 
of the latex. Films were prepared from 


_ the compounded latices and the physi 


cal properties of the films were deter 
mined. According to the company, the 
stiffness, tear strength and hardness of 
all of them was improved. Further- 
more the other properties of the na- 
tural and synthetic rubbers were not 
appreciably affected. The light color 
and low specific gravitv enable it to be 
used where darker and heavier reinforc 
ing agents cannot be used. 


Insecticides 


A new class of insecticides whic 
are non-poisonous to men and animals 
has been announced by the Mellon 
Institute, Pittsburgh, Pa., and Dodge 
& Olcott, Inc., New York. The new 
synthetic materials include piperony! 
cyclonene and numerous related com 
pounds. Piperonyl cylonene, the only 
one available commercially, is a mix 
ture of chemical substances. The most 
important of them is hexyl-5-(3,4 
methylenedioxypheny] ) - 3-carbethoxy- 
2-cyclohexen-5-one. Stability, lack of 


_ odor and taste, solubility in most or 
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anic solvents and only slight solu 
ility in hydrocarbon oils are some 
characteristics of the piperonyl com- 
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Gives SURE, 
SHORT-CIRCUIT PROTECTION 


In less than one-quarter cycle, EJ-2 fuses in Limitamp con- 
trol can cut off a rise in current from a short, and clear it in 
one-half cycle—long before the short has time to harm the 
contactor or motor. Your plant’s power system needs this 
prompt handling of fault currents, and you will avoid the risk 
of costly shutdowns that can result from one, mad short circuit. 


A STARTER AND PROTECTOR IN ONE CABINET 

G-E Limitamp control consists of an airbreak contactor (the 
motor starter), and EJ-2 fuses (the short-circuit device). They 
are mounted in separate compartments of one, all-steel 
cabinet. 

Airbreak contactors are specially designed for hard duty. 
Operating experience has proved they furnish reliable, low- 
cost service with only routine maintenance. 

Because they operate in air, they eliminate the problem of 
handling oil. And tip life of airbreak contactors is many times 
that of comparable oil-immersed tips. 

You can depend on EJ-2 fuses for sure, short-circuit pro- 
tection. They are “fail-safe’’ devices. There is nothing about 
them to wear. They are easy to replace. 


©“ VERLOAD AND UNDERVOLTAGE PROTECTION 

Isothermic overload relays, accurately calibrated against 
actual motor characteristics, guard the motor against over- 
heating from sustained loads or single phasing. 


CTORY-ASSEMBLED CONTROL 

Factory-assembled in one cabinet, Limitamp is easy to install, 
easy to co-ordinate with other control, saves space, and im- 
proves the appearance of your plant. 


central is teraished es single 
ber special epervting conditions. 


LIMITAMP . . THE FIRST 
HIGH-VOLTAGE CONTROLLER 


WITH AIRBREAK CONTACTORS — 


Apporatus Department, 
General Electric Company, Section AA676-250 | 
" Schenectady 5, New York i 


| Please send me Bulletin GEA-4247 on Limitamp 
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During a recent on-the-spot field sur- 
vey, West talked with hundreds of 
industrial workers and safety engi- 
neers to determine what features they 
would like to see incorporated in a 
protective apron. The new Durme- 
Gard is the result—your own idea! 


Durma-Gard is a completely new protective 
apron that provides maximum safety against 
acids, alkalis, grease and oils, and effectively 
resists absorption, dust, powders and other oc- 
cupational hazards. Yet it weighs no more than 
10 ounces, thereby permitting full freedom of 
movement and unhainpered efficiency. 


The Durma-Gard Apron also provides a spe- 
cially-constructed “trough” which catches “drip- 
pings”, thereby protecting legs and shoes. Made 
of clear, transparent “Vinylite”, Durma-Gard 
washes readily with soap and water. Full cut, 
standard size. 


Throughout the United States and Canada 
are close to 500 trained West Safety Consultants. 
To learn more about Durma-Gard, simply call 
the West representative nearest you. 


Products That Promote Sanitation 


42-16 WEST STREET, LONG ISLAND CITY 1, N. Y. 
He BRANCHES IN PRINCIPAL CITIES OF THE UNITED STATES AND CANADA 


* INSECTICIDES KOTEX VENDING MACHINES 
APER TOWELS + AUTOMATIC DEODORIZING APPLIANCES + LIQUID SOAPS — 
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pounds. Even in massive doses they are 
non-irritating and non-toxic to warm- 
blooded animals. The lack of toxicity 
applies not only to oral administration 
but to inhalation, skin absorption, 
sensitization’ etc. Formerly, pyrethrum 
and to a somewhat lesser extent ro- 
tenone, both of botanical origin, were 
practically the only insecticide mate- 
rials regarded as safe for unrestricted 


use, 


60. Streptomycin Nutrient 


A new soybean nutrient for strepto- 
mycin-producing mold has been devel- 
oped by the A. FE. Staley Manufactur- 
ing Co., Decatur, Ill. It is said to give 
a greater vield at lower material costs 
and replaces the more complex growth- 
producing substances formerly used. 
The soybean nutrient costs the pro- 
ducers about 1/10 as much as the 
protein materials now being used. The 
manufacturer hopes that the vield of 
streptomycin will be increased by the 
use of its product. 


61. Setting Agent 


of a crystalline con- 
densation product resulting from the 
reaction of one mol of ethylene dia- 
mine and two mols of formaldehyde 
has been announced by Rhodes Indus- 
trial Corp., East Hampton, N. Y. The 
compound, identified as EDF crystals, 
has been found to be reactive when 
used as a setting agent in phenolic- 
type thermosetting resins. New types 
of resins are produced when the con- 
densation is effected between the EDF 
and the phenol directly. EDF has also 
indicated value as an accelerator in the 
vulcanizing of rubber, as a “vulcaniz- 
ing agent” in polyvinyl resin com- 
pounds, as a crosslinking agent in pro 
tein fiber chemistry, and generally as a 
new chemical intermediate. Research 
size samples are available. 


62. Emulsion Cement 


Tue apitiry to permanently adhere 
ungummed paper labels to a variety of 
surfaces and surface finishes character 
izes a new cement made by Paisley 
Products, Inc., Chicago, Ill. Desig 
nated as No. 1707, this resin-latex 
emulsion cement is being offered for 
fastening instruction labels, circuit dis 
grams, caution and brand labels to 
electrolytic tin plate etc. It is also 
suitable for many combining and lam- 
inating operations on similar and dis 
similar materials, such as cork to me 
tal, felt to cardboard, paper to glass 
and ceramics. Tests made by the com- 
pany indicate that good adherence is 
maintained by this product under ex- 
tremes of temperature and humidity. 
Furthermore, no odors or discoloration 
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How to prevent frost damage 
to on-grade freezer floors 


FROST IS POWERFUL. It can lift a floor and wreck a building. Under an on- 


THIS STOPS FROST DAMAGE. 
Drain tile laid under the sub- 


floor permits outside air 


frost formation. 


grade floor, frost pressure builds up near the center of the room. It causes 


cracking and bulging of the floor and buckling of the walls. 


HEN a large freezer room is built di- 

rectly on the ground, there’s real dan- 
ger that the soil beneath it will eventually 
freeze. As the frost builds up, it exerts suffi- 
cient force to heave up the cold room floor, 
bulge the walls, and overtax the capacity of 
the refrigerating system. 

Frost formation occurs over years of opera- 
tion. Ground heat is drawn out of the earth 
and through the floor faster than it can be 
replaced by outside heat flow into the ground 
at the edges of the building. The length of 
time required for formation of a damaging 
amount of frost will depend upon soil condi- 
tions, quality of insulation, and general con- 
struction. However, no practical amount of 
insulation can prevent flow of heat from the 
subsoil through the floor and consequent low- 
ering of earth temperature. Insulation re- 


tards rather than prevents heat passage. 
To forestall frost damage, Armstrong engi- 
neers have worked out economical methods 
of ventilating the soil under freezer rooms 
built on-grade. Air ducts, either of concrete 
or drain tile, are spaced at regular intervals in 
a cinder or crushed stone fill under the sub- 
floor. These ducts introduce sufficient warm 
air to keep ground temperatures above the 
freezing point and prevent formation of frost. 
Before you build any refrigerated space, it 
pays to talk your plans over with one of Arm- 
strong’s engineers. There’s no obligation. 
Drawing on Armstrong’s vast experience, the 
engineer can often make suggestions that will 
prevent needless dissatisfaction and expense. 
For complete details, write to Arm- ,<@ 
strong Cork Co., Building Materials 
Div., 3312 Concord St., Lancaster, Pa. 


to 


warm the subsoil and stop 
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SIX BITUMASTICS...FOR STUBBORN DEFENSE 
AGAINST CORROSION AND RUST 


BITUMASTIC* BLACK SOLUTION 


ATMOSPHERE 


; 


BITUMASTIC SUPER-SERVICE BLACK 


BITUPLASTIC* 


When you have surfaces of metal, masonry or 
concrete exposed to corrosive conditions, seal 
them against premature deterioration with one 
of the six Koppers Protective Coatings. 


BE SURE TO SPECIFY GENUINE BITUMASTIC 


Suqsesions for the correct use of Bitumastics 
and Biwplastic are given in our folder “Cor- 
rosion.” Ask for your copy. 

KOPPERS COMPANY, INC. 
Weiles Dove-Hermiston Department * Westfield, N. J. 


°REG. U. S. PAT. OFF 


THEY ARE TOUGH — Bitumastic protective coat- 
ings are tough! Their base of carefully refined 
coal tar pitch is a natural seal against corrosion. 
Each of the six products listed above has its 
specific application in the continuing battle 
against rust and corrosion. 


AND THICK! The coatings are thick. Bitumastic 
#50 for example covers with a thickness of ‘¢,” 
to the coat—about 5 times the thickness of paint. 
Successive applications can provide a seamless, 
non-porous sheath up to ‘4¢" in thickness. Coat- 


ings are applied cold with either a brush or 
spray gun. P 


i RATINGS THAT ASSURE 
TABER PUMP PERFORMANCE 


In the processing industries, Taber ‘‘general use” Centrifugal 


Pumps prove superior to trade pumps. 
Features which indicate their extreme flexibility and de- 


pendability, are a variety of impeller combinations for given- 
size casings; casings of various sizes for given-size yokes; 
over-size ball bearings; extra size shafts; extra deep stuffing 
boxes—all assembled and conservatively rated for the final 
requirements of your job. 


weirs on vour roe OPEGIAL BULLETIN CL-339 | ... 


TABER 


PUMP COMPANY 
ESTABUSHED 1859 


2904 ELM STREET 
BUFFALO 3, 
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of the surface are noticeable. The ad- 
| hesive can be reduced with water or 
used as received. It is applied by hand 
brushing or with table model gum- 
ming machines. According to the 

makers, the adhesive does not foam or 
| build up on the rollers even under ex- 
tended running periods. It is available 
| in commercial quantities ranging from 
1 gal. to 55 gal. drums. 


63. Liquid Plastic 


NerrHer heat nor pressure is needed 
to cure the new phenolic resin coating 
material made by the Lockrey Plastic 
Products Co., Flushing, N. Y. Applied 
to almost any type of surface with 
brush or spray, ee sets or 
polymerizes to form a plastic coating. 
his finish can be used on floors, fur- 
niture, on the hull, deck or superstruc- 
ture of boats. It may be applied to per- 
fume bottles and caps made of other 
plastics so that they will resist the ac- 
tion of perfume oils and solvents. 

Layers of impregnated fabric may be 
formed into experimental plastic auto 
bodies, etc. Other probable uses of the 
plastic include coating mineral and 
zoological specimens for preservation, 
coating plywood to make waterproof 
stall-showers, sign-lettering tank- 
trucks to resist the action of solvents 
carried or used for cleansing, putting a 
finish on violins and guitars and in- 
sulating all but the tips of electrical 
instruments. 


64. Metal Cleaners 


Turee classes of Parco Cleaners 
for steel, zinc and aluminum have an- 
nounced by the Parker Rust Proof Co., 
Detroit, Mich. They include emulsion 
types, acid types and alkaline types. 
Tested in the laboratories of the manv- 
facturers, the cleaners are said to mect 
varying specifications and conditions. 
They are claimed to make hard water 
suitable for cleaning, to remove soil 
from metal surfaces, to condition them 
for fine, dense, Bonderite coatings, to 
remove rust and grease prior to paint- 
ing and to provide easier control. 


65. Photographic Papers 


SILVER-SENSITIZED paper for 
ducing engineering drawings on blue- 
= or direct-process — has 
een developed by the Eastman ko- 
dak Co., Rochester, N. Y. Known as 
Kodagraph Autopositive, the paper 
embodies an emulsion which permits 
its use in normal room light and pro- 
duces a high-contrast positive copy di- 
rectly from a positive original. Accord- 
ing to the maker, it is exposed on biue- 
print or direct-process equipment OF 
other equipment having a high inten 
sity light source. Either the “p:int 
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When it comes to better, faster, lower 
cost mixing of thermoplastic powders, 
you can't beat the Simpson method of 
controlled “mulling,” to provide the 
desired impregnation of plasticizers 
and fillers into the resins. 

Simpson Mixers are available in sizes 
to handle batches from 1/5th to 50 cu. 
ft., and may be steam or water jacketed 
to provide heat for more rapid blend- 

SiMPSOM 


ing of plasticizers. All models are 
virtually self-cleaning, and offer the 
well-known automatic discharge 


feature. 

Write for further details about 
Simpson Mixers now in use on scores 
of difficult mixing jobs on dry, semi- 
dry and plastic materials. National 
Engineering Service is yours for the 
asking. 


NATIONAL ENGINEERING COMPANY 


604 Machinery Hall 


Bidg. * Chicago 6, Ill 


Manufacturers and Selling Agents for Continental European Countries — The George Fischer Steel & iron Works, Schaffhausen, 


For the British 


Switzertand. 
British Possessions, Excluding Canada and Australla — August's Limited, Halifax, England. For Canada — — Dominion Engineering Co. 


Ltd., Montreal, Canada. For Australia and New Zealand — Gibson, Battie & Co., Pty., Ltd., Sydney, Australia 
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STORAGE 
WATER 
HEATER 


ainae 


Strong 80 Series Trap 
(1) with Strong Thermal 
Air Valve By-Pass (2) 
insures quick drainage 


A. aia 


~ 
STRAINER 


70 Series Trap (3) drains 
inlet line, maintaining 
dry steam at temperature 
regulating valve. 


PROBLEM: Condensate accumulates in 
coils due to lack of pressure when thermo- 
static regulating valve is throttling or 
closed. Improper drainage and water ham- 
mer result when thermostatic valve opens. 


SOLUTION: Drain coils fast. Use trap with 
four to eight times capacity of actual 
steam condensate rate. For medium or 
high pressures, either open or inverted 
bucket traps are suitable. Use open bucket 
traps for low pressures. 


Completeness of the Strong trap line 
enables our engineers to recommend 
exactly the type or size you need—open or 
inverted bucket, closed float, float-and- 
thermostatic (blast), etc., forged, welded, 
cast or semi-steel construction. Bring your 
drainage problems to us for solution. Send 
for Strong Trap Catalog No. 67 today for 
complete details of all Strong traps. 


Strong 80 Series 
Trap for medium 
or high pressures. 


Strong 30 Series Trap 
for high, medium or 
low pressures. 


STRONG, CARLISLE & HAMMOND COMPANY 


1392 West 3rd Street 
Cleveland 13, Ohio 


Anum Men 


Mort 


Reducing Valve 70 Series Trap 


Strainer 


RONG 


FOR MORE 
INFORMATION 
See Reader Service 


Coupon on pages 173-174 


through” or the “reflex” method of 
printing may be used. Exposure time 
of this paper is comparable to that of 
other materials commonly used in the 
drafting room. After printing, the pa 
per 1s processed according to conven- 
tional photographic practice, but in 
normal room light. Supplied in stand- 
ard sheet and roll sizes, Kodagraph 
\utopositive was designed for use as 
a printing intermediate or “master.” 
It is said to facilitate the production of 
blueprints or diazos. 


66. Synthetic Coating 


Dersicnen to insulate and protect 
clectroplating racks, a new synthetic 
coating has been announced by United 
Chromium, Inc., 51 East 42nd St., 
New York 17, N. Y. Marketed as Uni 
chrome Coating 218, this material 
contains 100 percent solids. It is a 
baking svnthetic, applied by dipping 
or spraying. Upon curing at 350 deg 
I’. it becomes an clastic coating. On 
some racks, it is said, thicknesses up 
to 3-in. can be achieved within two 
hours if desired. According to the 
manufacturer, the coating withstands 
mechanical abuses without chipping, 
tearing or lifting. It also withstands a 
variety of strong chemicals in addition 
to hot cleaning solutions and all plat 
ing baths. Resistance to abrasion, ag 
ing, oils and corrosion make it suitable 
for use on dipping baskets, wire 
screens, mixing equipment, propel 
lers, rotors of air-blowers, and as gas 
kets and linings. 


67. Amino Acid 


Previousty obtainable only in 
limited quantities at a cost of several 
hundred dollars a pound, synthetic 
methionine is now being produced for 
commercial consumption. The U. S. 
Industrial Chemicals, Inc., 60 Fast 
42nd St., New York, N. Y., has now 
put into effect a new low-cost method 
of manufacture. Promising results in 
the treatment of liver damage have 
been achieved with methionine. Small 
additions of it to vegetable protein 1n- 
| creases biological efficiency and allows 
replacement of marine or animal pro- 
tein now in short supply. Both the 
pharmaceutical and feed manufactur- 
ing industries will benefit from this 7 
percent reduction in the cost of mt! 
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onine and the increased supply. 
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Naval Stores Plant Starts 
Operation in Louisiana 


On October 31 a new $5 million sol- 
vent extraction naval stores plant was 
formally opened at Oakdale, La., by 
Newport Industries, Inc. Capacity of 
the plant is approximately 100 tons of 
rosin, 3,500 gal. of turpentine, 2,000 
gal of pine oil and 500 gal of dipentene 
per day. Pine stumps from a wide area 
in Louisiana will be processed. New- 
port Industries is also manufacturing 
naval stores at Bay Minette, Alla.; 
Pensacola, Fla., and De Quincy, La. 

An official of the company says the 
new Oakdale plant embodies a number 
of process improvements which were 
made on the basis of experience at the 
company’s other extraction plants. 
Continuous processing is employed 
wherever possible. Continuous frac- 
tionating units have replaced conven- 
tional batch stills at some points. 
Marked improvements have been 
made in the heidiios and preparation 
of the raw material. Stone & Webster 
Engineering Corp. designed the plant 
in collaboration with company engi- 
neers. 


Materials Handling Session 
To Study Cost Reduction 


Cost REDUCTION in the chemical in- 
dustries through improved materials 
handling will be the theme of dis- 
cussion at the Materials Handling 
Conference to be held in the Public 
Auditorium, Cleveland, Ohio, on 
January 12-16. Discussions will in- 
clude all phases of handling operations, 
from the viewpoint of the manufac- 
turer, distributor, and retailer, and 
will include problems of warehousing 
and shipping. The conference is bein 
eld in conjunction with the National 
Materials Handling Exposition. 


Petrochemical Unit Planned 


Near Corpus Christi 


Options covering 215 acres of land 
near Corpus Christi, Tex., which will 
ell used for facilities to manu- 
acture chemicals from petroleum 
derivatives, were acquired in October 


CHEMICAL ENGINEERING NEWS 


Richard F. Harren, ASSiStant EDITOR 


Two catalytic refining units, similar to 

this recently completed Philadelphia unit, 

will be built in Gulf’s $20,000,000 Ohio 
expansion program 


by Continental Oil Co. Company offi- 
cials in Corpus Christi said this use of 
the properties is contemplated, al- 
though they said that final plans would 
depend upon construction costs and 
a further study of the market for the 
products which ‘would likely be made. 
The options run for three years. Offi- 
cials did not comment on reports that 
the plans contemplate a multi-million 
dollar plant investment. 


New Research Program on 
Crystallization Begun 


Norruwestern University has 
started a new program of fundamental 
research on the process of crystalliza- 
tion which will aid the pharmaceutical, 
chemical, sugar and salt industries in 
the search for pure materials. “Since 
less is known about the formations of 
crystals than about any other common 
phenomenon of industrial interest,” 
said Dr. Garrels, assistant professor of 
geology, “our goal in this fundamental 
research is to obtain information on 
the control of crystal size for the chem- 
ical and related industries and the 
growth of large single crystals for use 
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in the optical and electrical fields. Pho- 
tographic sampling has simplified ex- 
periments and reduced time expended 
by 90 percent.” 


British Engineers Join in 
Detroit AIChE Meeting 


Hosr for the fourth time to the 
American Institute of Chemical En- 
gineers, Detroit made the 40th annual 
meeting one of the most successful 
ever held by that organization. It was 
featured by the active participation of 
a group of guests from the Institution 
of Chemical Engineers of Great Brit- 
ain, under the leadership of Major 
V. F. Gloag, vice president, with A. J. 
Prince as secretary. Included in the 
party were H. Talbot, E. C. R. 
Spooner, R. F. Fisher, E. H. ‘I. Hob- 
lyn, E. J. Stephens, L. A. Mitchell, 
T. H. Blakeley, C. W. Maplethorpe, 
J. F. Matthews, H. K. Collinge, S. S. 
Grimley, C. J. Goodwin, Ivor Wells, 
R. M. Deanesely, G. N. Barany, R. S. 
Colborne, H. Brooker and W. G. His- 
cock. 

Registration reached approximately 
1,500, not including representatives 
from more than 20 midwestern stu- 
dent chapters who attended a two-day 
student conference. Visits to indus- 
tries in the Detroit area, across the 
river to neighboring Canada, to Dow’s 
at Midland, and the chemical and 
metallurgical engineering laboratories 
at the University of Michigan proved 
oo features of the meeting. 

‘he technical program included 
eight sessions with special symposiums 
on Fisher-Tropsch synthesis, ion- 
exchange, low temperature processes, 
processed foods and agricultural prod- 
ucts and materials of construction. 

The annual business meeting was 
featured by a lively discussion of a 
number of constitutional amendments 
proposed by petition or resolution of 
the Institute’s council. The meeting 
went on record opposing all except a 
liberalization of membership require- 
ments to admit “recognized leaders in 
chemical engineering education.” 
These proposals now go to the mem- 
bership for final vote. Newly elected di- 
rectors include: M. C. Molstad, John 
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filtration . . . 


SPECIALISTS IN FILTER CLOTH FOR INDUSTRIAL FILTRATION 


CHICAGO 


Perhaps Nylon Filter Cloth is 
the answer to one of your hot 


filtration problems. Its melt- 


ing point is 482°F. and, while 


the composition and concen- 
tration of the solution being 
filtered affect its resistance 
in varying degrees, it can be 
generally classified as having 


excellent heat resistance. 


Write for literature and pilot 


test samples of FM Nylon 


Filter Cloth today. 


CONNECTICUT 


SALT LAKE CITY. 


J. Healy, Jr., William T. Nichols and 
William I. Burt. S. L. Tyler and C. R. 
DeLong were re-elected, secretary and 
treasurer, respectively. 

C. E. K. Mees, vice president jn 
charge of research, Eastman Kodak 
Co., addressed the annual banquet on 
“Scientists Must Accept Social Re- 
eloquent plea for 
the application of the scientific 
method in a field too long dominated 
by emotional and political appeals. 
‘The Institute’s retiring president, 
Charles M. A. Stine presented the 


| William H. Walker Award to Man- 


son Benedict of Hydrocarbon Re- 
search and Lewis C. Rubin of M. W. 
Kellogg Co. and the Junior Awards to 
Harry G. Drickamer of the University 
of Illinois and Harry H. Hummel of 
the University of Wisconsin. The A. 


| McLaren White Award in the student 


problem contest went to W. J. Terrell 
of Gulf Oil Co., with second prize to E. 


_ F. Machell of the University of British 
| Columbia and third prize to M. E. 


Brooks of Cooper Union. Professor 
E. W. Comings, chairman of the Stu- 


CONVENTION 
CALENDAR 
Chemical Market Research Association, 


winter meeting, Mayflower Hotel, Wash- 
ington, January 22. 


| American Standards Association, Seminar 


on Standardization, Engineering Socie- 
ties Bldg., New York, January 26-30. 


Association of American Soap and Gly- 
cerine Producers, Waldorf-Astoria Ho 
tel, New York, January 28-29. 


National Materials Handling ition, 
Public Auditorium, Cleveland, Ohio, 
January 12-16. 


American Society of Heating & Venti- 
lating Engineers, international 
heating and _ ventilating ition, 
Grand Central Palace, New York, N. Y., 
February 2-6. 


American Institute of Chemical Engineers, 
regional meeting, New Orleans, La. 
February 15-19, 


Technical Association of the Pulp and 
Paper Industry, national meeting, Ho- 
tel Commodore, New York, N. Y. 
February 23-26. 


National Association of Corrosion Engi- 
neers, fourth annual conference, Jeffer- 
son Hotel, St. Louis, Mo., April 5-5 


Midwest Power Conference, sponsored by 
Illinois Institute of Technology, Sher 
ton Hotel, Chicago, April 7-9. 


American Chemical Society, 113th na 
tional meeting, Chicago, A 
19-23. 
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THIS IS AS FAR AS YOU CAN GO 


You just can’t provide better protection for any 
food than to process it, store it, or cook and serve 
it in stainless steel. That's why you find so much 
equipment made of Allegheny Metal, America’s 
pioneer stainless steel, in hospital and hotel kitchens, 
food plants and restaurants everywhere. 

The bright, hard surface of Allegheny Metal is 
extra-easy to clean and keep clean—and its remark- 
able corrosion resistance combines with great 
Strength and endurance to provide a lifetime of 
beauty and sanitary service. If product purity and 
Sanitation are important factors in your business— 
whether or not it has anything to do with food— 
you owe it to yourself to learn more about Allegheny 
Metal... its ease of fabrication .. . its long-term 
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economy. @ Let our technicians show you just how 
far you can go in getting better service from equip- 
ment by making it of Allegheny Metal. It’s avail- 
able now—call for an Allegheny Ludlum Engineer. 


LLEGHENY 
UDLUM 


STEEL CORPORATION Pittsburgh, Pa. 


FPUONEER 1M SPECIALLOY STEELS 


ALLEGHENY METAL Is stocked by all 
WaD 1245-C 10S. T. RYERSON & SON, INC. Warehouses 
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A Portable 
INDICATOR 
Pyrometer 


Built with the ENGELHARD friction- 
less galvanometer, eliminating bear- 
ings and pivots. 

Strongly built to stand rough service. 
Nine standard scales—4 Centigrade, 
5 Fahrenheit. Special scales cavail- 
able. Weight 11% Ibs. 


Write for descriptive Bulletin 400 


Charles Engelhard, Inc. 


900 Passaic Ave. East, NEWARK, N. J. 


Department Conference. 


tives of 30 colleges and universities. 


ACS; Prof. 


Watching a step in preparing high temperature inorganic insulating material 
are some of the delegates to General Electric Co.'s recent three-day Chemical 
It was designed to promote better understanding 
between educational institutions and industry and was attended by representa- 
Among highlights of the meeting were 
tours through the research laboratory of the chemical department in Schenec- 
tady, chemical department plant in Pittsfield, and the silicone plant at Water- 
ford, N. Y. Left to right are: Prof. C. F. Bonilla, Johns Hopkins; Prof. L. S. 
Coonley, R. P. L.; Prof. P. J. W. Debye, Cornell; A. H. Emery, secretary of the 
S. B. Wiltse, R. P. 1.; and Fred Hartwell of the 
Laboratories, chem‘cal section 


Pittsfield 


For better results 


STANLEY 
FILTER FABRICS 


FILTER FABRICS 


ALL KINDS 
Cotton, Flax, Wool 


VINYON and SARAN 
Acid-resistant filter cloths 
CLOTHS CUT and FABRICATED 
INTO PRESS SACKS 
for all purposes 
GRAVITY FILTER BAGS 


DUST-ARRESTING TUBES 
DISCS and VACUUM BAGS 
CENTRIFUGE LINERS 


in all sizes with fittings 


Write for samples and prices 
State size and type required 


dent Chapters Committee, also pre- 
sented honorable mentions to D. W. 
Peaceman of the College of the City 
of New York, J. W. Blanton of the 
University of Oklahoma, and C. R. 
Thomas of A. & M. College of ‘Texas. 
Dr. Mott Souders of Shell Develop- 
ment Co. was chairman of the commit- 
tee that prepared the problems and 
supervised the contest. 

Professor Alfred H. White, as hon- 
orary chairman, responded gracefully 
to the toast presented by the general 
chairman and toastmaster, Harvey M. 
Merker of Parke-Davis. George Cal- 
ingaert was toastmaster and Harold G. 
Donnelly, secretary of the local com- 
mittee on arrangements. 


Aluminum Production Resumed 
At Tacoma Plant 


Last of the Northwest's five alu- 
minum reduction units was put into 
peacetime operations this month with 
the opening of one pot line at the 
Tacoma, Wash., plant purchased early 
this year by Permanente Metals Corp., 
Oakland, Calif. Use of the second pot 
line will follow shortly. Yearly output 
at capacity production will be nearly 
21,000 tons. This, together with the 
Mead, Wash., plant, brings Perma- 
nente’s total yearly virgin aluminum 
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capacity to 129,000 tons—enough to 
supply the ‘Trentwood, Wash., rolling 
mill with its approximate normal re 
quirements. 


Glycol-Amine Process Used 
To Sweeten Natural Gas 


SOUR NATURAL gas piped to south- 
em California from the Texas-New 
Mexico fields will be treated by the 
recently-developed glycol-amine 
ess to meet California requirements of 
0.25 grains maximum H,S per 100 
SCF of gas, simultaneously being de 
hydrated to prevent hydrate formation 
So announces W. F. Chapin, principal 
process engineer of the Fluor Corp. 
Ltd., Los Angeles, which developed 
the process. The method, becoming 
increasingly important for removal o 
acid gases only, is believed to be the 
first that can guarantee feasible t 
moval of so that residue gas 
sweet to the Bureau of Standard’ 
lead acetate test. 

Sour gas is introduced at the bottom 
of the absorbing tower or contacto! 
and passes up through the bubble trays 
in intimate contact with glycol-amim 
solution. Residue gas, free of CO, and 
H.S and dehydrated if desired, leave 
the top of the column. The 1 
glycol-amine solution passes through 


Visit 
at Chem 
Booths 
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| 
| 
| 
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processing equipment 


TELLS. how you can profit from the extensive processing 
EQUIPMENT for: data file and wealth of practical experience available through the 


Sprout-Waldron organization. A convenient reference bulletin for 
(1) Size Reduction your assistance in selecting the type of equipment best suited to 
(2) Materials Handling the job. 
(3) Mixing and Blending 
(4) Size Classification 


Fight pages jam-packed with 
concrete applic ation ré fe rences 


Visit Us 


at Chem Show SEND FOR YOUR COPY TODAY ey Sprout-Waldron & Co., Muncy, Pennsylvania 
Booths 550-553 


Gentlemen: Please send me a free copy of your bulletin 
SCEC-4748-4. 
Name 
Title 


Company 


Address 
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BROOKFIELD 


SYNCHRO-LECTRIC 


VISCOMETER 


At last, Point of Process Viscosity 
readings cre not only practical, 
but simple, rapid, and accurate 
as well. The Brookfield Viscometer 
is portable and plugs into any 
ordinary electrical outlet for con- 
nection. Operation is completely 
automatic and readings are given 
directly in centipoises. 


onty A BROOKFIELD Has 
Au THESE ADVANTAGES 


Portable —— use in lab and plant 
Rapid — readings in 30 seconds 
Accurate — within 1% of range 
Simple — no technical knowledge to 
operate or to read 

Rugged — built to take plant han- 
dling without getting out of order. 


BROOKFIELD 


ENGINEERING LABORATORIES, INC. 
205 Porter Street, Stoughton, Mass. 


Please send mc your new 8 page 
booklet describing and illustrating 
the various Brookfield Models and 


conventional heat exchangers, where 
heat is exchanged with the hot lean 
solution, and is fed into the regenerat- 
ing column or still for stripping. Solu- 
tion leaving the bottom tray goes to a 
reboiler to provide stripping vapor, 
while the overhead steam and acid gas 
stream from the still passes through a 
water vapor Acid 
leave at the top; condensate is pumped 
to the still as reflux. Regenerated lean 
glycol-amine solution leaves the bot 
tom of the still and is pumped through 
heat exchangers and coolers back to 


condense! gases 


the contactor. 

With the 
cthanolamine glycol process, stripping 
of acid gas can be accomplished to a 
much higher degree than with aqueous 
monocthanolamine. Addition of gly 
col raises the boiling point of the solu 
tion without necessitating an incrcas« 
in pressure on the regenerating column 
so that both CO, and ILS may be 
stripped completely from the solution. 
Ihe fact that glycol-amine solutions 
can be stripped so readily, particularly 
of HS, is one of the major advantages 
of the new process, which also shows 
less cooling water, steam and power 
requirements. 

Although the glycol-amine process 
was developed for simultancous acid 
is removal and dehvdration, its usc 
is not thus restricted. If no dehvdra 
tion is needed, the glvcol-water ratio of 
the solution may be adjusted to give 
ny desired residue gas purity from 
0.60-0.01 grains H.S per 100 SCF. 
Partial dehvdration of gas is obtained 
with anv glycol content normally em 
ploved. If more complete dehydration 
is required, the water content of the 
decreased. Typical solu 
col-amine process range 
monocthanol 


combination (mono 


solution is 
tions in the gl 
from 10-30 percent 


of 
mine, 45-85 percent dicthvlenc glvcol 


i 
ind 5-25 percent water. 


Louisiana Plants Plan to 
Expand Tung Oil Output 


Expansion of capacity for the ex- 
traction of tung oil is under way in 
Louisiana, where production was 
valued at $1,379,000 last year. At 
Bogalusa the Bogalusa Tung Oil Co. 
is spending over $30,000 in the con- 
struction of a storage building for nuts 
ind a concrete dumping bin. The 
new facilitics are expected to increase 
the company’s storage capacity by six 
times. 

Also at Bogalusa the former site of 
the Mengei Lumber Miil has been 
purchased by a new company for the 
construction of an $80,000 tung 
crushing plant, paint factory and ferti- 
lizer plant. 

At Covington the Ozone Tung Oil 
Cooperative has a $25,000 plant ex- 


pansion program which will include 
a storage building for nuts and a 
number of processing tanks. 


Houston Plant Will Use New 
Process For Acetylene 


llousron Oxycen Co. expects to 
put into operation in the spring of 
1948 at Houston, ‘Tex., the first com- 
mercial installation in the world to 
utilize the electrical “glow” discharge 
process for the manufacture of acety- 
lene from natural gas. The process 1s 
that developed at the University of 
Vexas by Dr. Eugene Paul Schoch and 
lis associates. ‘The Houston plant, 
costing approximately $300,000, is 
scheduled to have a capacity of 2 mil- 
lion cu.ft. of acetylene per month. 


Dr. Schoch and pilot plant 


Lhis project is the culmination o! 
18 years of research at the University 
of ‘Texas. At the end of October Dr. 
Schoch disclosed that in the course ot 
the pilot plant work the mechanism otf 
the electric arc has been thorough; 
studied and that the understanding 
has “profound significance” for other 
fields of chemical manufacture in ad- 
dition to acetylene production. The 
pilot plant operations at the university 
will be directed to the development of 
commercial processes for the manutfac- 
ture of other chemicals involving the 
use of the “glow” discharge. 

To date, slightly over $300,000 has 
been spent on development of the 
acetylene manufacturing process. Dr. 
Schoch considers that what has now 
been learned will materially reduce 
the time cost required to apply the 
glow discharge principle to the com- 
mercial production of other chem cals. 

On the basis of the pilot plant work 
on acetylene some interesting figures 
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INSULATING 


“Reduced production costs”—this is the continuing theme of service 
reports from the many chemical process furnaces lined with B&W 
Insulating Firebrick. 

Because of their low heat-storage and high insulating value, light- 
weight B&W IFB respond quickly to temperature changes, substan- 
tially cut heat losses. Increased production, improved quality, lower 
fuel bills are the direct results. And because of their superior dura- 
bility in service, B&W Insulating Firebrick provide all of these 
advantages with extremely low maintenance cost. 

Your local B&W Refractories Engineer will be glad to discuss with 
you the question of increasing the efficiency of your furnaces through 


the use of B&W IFB. 
B&W REFRACTORIES PRODUCTS & L 
60 FIREBRICK + B&W JUNIOR FIREBRICK 
R 


B&W 80 GLASS TANK BLOCKS + B&W INSULATING FIREBRICK 
B&W REFRACTORY CASTABLES, PLASTICS AND MORTARS 
OTHER B&W PRODUCTS 
Stationary & Marine Boilers and Component Equipment 
Chemical Recovery Units... Seamless & Welded Tubes... Pulverizers 
Fuel Burning Equipment ... Pressure Vessels... Alloy Castings 
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FOR CANADA'S GREAT 
FALCONBRIDGE NICKEL MINES 


—Twelve miles from Sudbury, Canada 
in the heart of the rich nickel mining 
area, two newly completed Layne 
Well Units are now producing over 
3,000 Imperial Gallons of Water per 
Minute. Started in weather 30 degrees 
below zero, the two wells were drilled, 
equipped, tested and delivered with- 
out delay. Both wells are electric 
motor powered and are providing 
water for the mines and for the town- 
site. Ore from these mines is shipped 
to Norway for refining. 

Layne Well Water Systems are 
widely used throughout Canada, serv- 
ing cities, mines, paper pulp mills, air 
fields and army camps. As is the case 
elsewhere, these Canadian installa- 
tions are highly efficient, produce 
large quantities of water and are 
exceptionally dependable in all kinds 
of weather. 

For late literature, catalogs, bulle- 
tins, etc., address: LAYNE & 
BOWLER, INC., General Offices, 
Memphis 8, Tenn. 


WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 


APFILIATEO COMPANIES: Layne-Arkansas Co., 
Stuttgart. Ark. * Layne-Atiantic Co. Norfolk, a. * 
Layne-Centrail Co Memphis * 7 
Co Mishawaka. Ind * Layne-Lovisiana Co., Lake 
* Louisiana Well Ce 

New ve ity . Layne 

iwaukee Wis Layne vio columbus. Oh: 

Seattle. Wash 


* Layne Texas 
as * Layne Western Co 

City Mo. * Layne Western Co. of Minn 
Minn. * International Water Supply Lid., 
Can. * Layne-Hispanc Americana. 5. A.. 


a 
Minneapolis 

London, Ont.. 
Mexico, D. F. 
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on costs expected in commercial oper- 
ation have been presented. It is con 
sidered that eos can be manufac 
tured by the new process at a cost of 
4.0 to 4.5 cents per Ib., which is less 
than that of acetylene produced con- 
ventionally from carbide. This cost 
hgure covers all items including inter 
est and other fixed charges. The cost 
is about 80 percent of the cost of 
making acetvlene by the German arc 
method, although the plant invest 
ment is appr oximateh the same as that 
for a plant utilizing the German 
method. Plant investment, on the 
basis of 1946 costs, for the new process 
is regarded as $113 to $123 per kw. of 
power rating. 


Pilot Plant Capacity 


The pilot plant from which the 
foregoing figures were derived is of the 
continuous type and has a production 
capacity of about 15 Ib. of acetvlene 
per hr. The maximum natural gas 
charge rate is 1,500 cu.ft. per hr. The 
maximum power rate is 75 kw. 

Because of pending patent claims 
only a few general facts concerning the 
process have been divulged. However, 
these are sufficient to indicate the 
nature of the plant. The plant consists 
of three basic sections: the clectrical 
control equipment, the reaction cham- 
ber, and the concentrating equipment. 
\ll the electrical equipment is stand 
ard. Alternating current mav be em- 
ploved and has advantages over the usc 
of direct current in this work. 


Reaction Chamber 


In the reaction chamber are the two 
rotating electrodes between which the 
discharge occurs under atmospheric 
pressure. Temperature in the cham 
ber averages 300 deg. F. The natural 
gas entering the chamber i is subjected 
to considerable turbulence, the prod- 
ucts of the reaction emerging as a 
mixture of acetylenc, hydrogen, un 
reacted methane and carbon black. To 
dissipate the slight excess heat, a part 
of the hot gases is removed from the 
chamber, passed through a heat ex- 
changer and returned into the chamber. 
The major portion of the gases is passed 
through filters where the carbon black 
is removed. Composition of production 
gases before separation occurs is about 
10 percent acetylene, 40 percent hy- 
drogen and 50 percent methane and 
other hydrocarbons, the percentages 
being on the volume basis. 

The product gas mixture is com- 
pressed and then passed through an oil 
wash unit for the removal of small 
amounts of certain hydrocarbons, after 


which the mixture is moved to a sol- 


vent extraction unit where the acety- 
lene is dissolved in the solvent and 
hvdrogen and methane are removed as 
a gas mixture suitable for industrial use 
or fuel. Output of hydrogen and 
methane is such that its heating value 
would be sufficient to generate all the 
clectric power used in the process. The 
final acetylene product has a purity of 
99 percent, and as such is suitable 
cither for chemical processing or for 
welding. 


Victor Chemical Builds New 
Florida Phosphorous Plant 


Vicror Co. is construct- 
ing at a cost of over $2 million an 
electric furnace plant for the manu- 
facture of phosphorus at Victor, F'la., 
north of Tarpon Springs, on a 100 
acre site near phosphate rock deposits 
which will be used. Capacity of the 
plant has not been disclosed. 

Stone and Webster Engineering 
Corp. is in charge of construction. 


Victor's engineering department de 
signed the plant, which is scheduled 
to be completed late this year. A 
contract has been signed with the 
Florida Power Corp. for electric 
power. 


Sulphuric Plane Under 
Construction On Oahu 


CONSTRUCTION work on a new con- 
tact sulphuric acid plant has been an 
nounced by Pacific Chemical & Fer 
tilizer Co., Honolulu, T. H. Capacity 
will be 25 tons of 100 percent acid 
Jaily, almost a 40 percent increase 
wer the present chamber unit, which 
will be kept in standby condition. The 
$250,000 project is scheduled for 
ompletion by next April. Design work 
vas done by Chemical Construction 
Corp. 


Plan Iowa Sulphuric 
\cid Unit 


SurPLus cquipment purchased from 
\WAA will be moved from Minn 
polis to Dubuque by the Algonquin 
Chemical Co. where a new $1 million 
sulphuric acid plant will be erected fo 
the company by Equipment Main 
cnance Minneapolis. 


International Minerals Will 
Expand Fertilizer Output 


Ine International Minerals and 
Chemical Corp. plans soon to begin 
construction of a $100,000 mixed tc 
tilizer plant at Somerset, Ky. ‘The com- 
pany is also installing facilities to han 
dle phosphate rock at Bartow, Fla 


The mixing plant, the thirty-seco. nd 


| fertilizer unit to be operated by the 
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Three 3-Light Visularms Mounted 

in @ Horizontal Row with Back Feed 

Cenduit Arrangement, Rear View of 
One Cover Removed. 


safeguard continuous production 
by instant warning of abnormal conditions 


Pilot lig hts give visual indications of normal and abnormal temperature, 
pressure, liquid level, speed, load or other conditions. 


Bell or howler can be used to give an audible signal. Ai single bell 
or howler can serve any number of Visularms. 


Flashing light instantly directs attention to the proper control station. 


Reset-Test Switch. “Reset” position silences audible signal and 
changes flashing light to steady until normal operation is restored. “Test” 
position permits periodic check of each element in the Visularm. 


0 
3) 
0 
© Compact and easy to install. occupies little space on the con- 
6 
8) 


Front View of the Panel Illustrated 
Above with Three 3-Light Visularms 
Mounted in a Horizontal Row. 


trol panel. Only requires round drilled holes. 


Accessible +++ all actuating devices are on a factory-wired, jack- *CONDULET is acoined word regis- 
mounted plate which can be quickly removed for servicing and a spare tered in the U.S. Patent Office. It 


can be inserted to maintain operation. designates a product made only by 
the Crouse-Hinds Company. 


Flame-tight threaded joints on all openings . . . give maximum 
Protection with quick and easy access. 


Two-light and three-light Visularms are available; any number 
can be mounted in either vertical or horizontal rows on a control panel. 
Listed on new Pages 12L through 12P, Section 85, Condulet Catalog 2500. 


CROUSE-HINDS COMPANY 
Syracuse 1, 


Ottices Birmingham Boston Bultalo Chicago Cincinnots ="Cleveland Dallas — Denver - Houston Indionapolis 
Konsos City -Los Angeles Milwaukee nneapolis - New York = Philadelphia — Pultsburgh - Portland Ore - San Francisco 
Seattle = St Lous Wash: ngton Resident Representotives Albany - Atlanta Charlotte - New Orleons - Richmond. Va 
CROUSE HINDS COMPANY OF CANADA LTD Main Office and Plant TORONTO. ONT 


| GONDULETS - TRAFFIC SIGNALS - AIRPORT LIGHTING - FLOODLIGHTS 
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PALMETTO 


No matter how puzzling your 
packing problem may seem to 
be there is a PALMETTO 
Packing that will provide the 
solution... simply and eco- 
nomically. It's the simple—yet 
complete—line that takes the 
mystery out of packing selec- 
tion. Let us help you with the 
answer. 


Write for a PALMETTO A-B-C Chort 
... use if to select the right pocking 
in seconds! 


GREENE, TWEED & co. 
North Wales, Pa. 


the 


company, is designed to produce about 
15,000 tons per yr. of mixed fertilizers 
and is expected to be completed by 
spring. Potash will be brought from 
company’s mine at Carlsbad, 
N. M., and phosphate rock will be 
taken from the company’s properties 
near Bartow, Fla. The company’s en 


Peerless 


gineering department will handle de- | 


sign and plant construction. 


International is adding dryer facili- | 


tres near Bartow. 
tion, which should be in operation in 
about a year, will be able to handle 
approximately a million tons of phos- 
phate ore annually 
of the company’s mine. ‘The mine will 
begin production of rock in February, 
but its output will be dried at other 
company facilities until the new equip- 
ment is installed. Rust Engincering 
Co. of Pittsburgh is in charge of de- 
sign and construction of the dryer 
equipment. 


Earth Plant 
Nevada 


grades of diatoma- 
ceous earth will be produced at Clark, 
Nev., according to T. C. Carter, vice 
president, Eagle-Picher Co. The 
company has completed a new plant 
to process the material for use as a 
filter aid, a carrier for fertilizers and 
insecticides, and a filler to provide low 
weight bulk and strength for plastics, 
paints, polishes and paper. The prod- 
uct may also be used in high tempera- 
ture insulation. 


Diatomaceous 
Completed in 


Pacific Chemical Exposition 
Proves Successful 


Tue First Pacific Chemical Expo- 
sition and Pacific Industrial Confer- 
ences, held in San Francisco’s Civic 
Auditorium during October 21-25, 
have proved successful. Total gate 
count was 14,726 and registration was 
8,150. Because of leakages in the regis- 
tration system, these figures are esti- 
mated to be low by about 10-15 per- 
cent. Some 35 states and territories 
and 20 other countries were repre- 
sented. Representation from outside 
the West was excellent. Caliber of the 
attendance was unusually fine, accord- 
ing to most observers. The quality of 
the technical and survey papers _pre- 
sented at the Industrial Conferences 
was high, and a number of these were 
outstanding. Much new market data 
on the West were presented. Nine 
technical societies cooperated with the 
California section of the American 
Chemical Society in sponsoring and 
participating in the Conferences. 

The next Pacific Chemical Expo- 
sition and Pacific Industrial Con- 


The new construc- 


the entire output | 
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Builds the 
Pump you 
require in 
Vertical 


PEERLESS 
DEEP WELL 
VERTICAL 
TURBINE PUMPS 

Oil or Water 
Lubricated Types 


Peerless Moturbo 
Drive illustrated 


Capaciti« 15 to 


30,000 g.pom.; 


to 100 feet; Drive 
electric, gear, belt or 
combinations. Fo 


wells 4° inside diam 
eter and larger 
Embodies patented 
Double-Bearing and 
Double-Seal Bowl 
construction 


and 
Horizonta 
Types 4 


PEERLESS 
TYPE A CENTRIFUGAL PUMP 


General Specifications: Capacities: 50 to 
70,000 g.p.m.; Heads: 15 to 300 feet; 
Size »* to 42° discharge; Drives: elec 
tric and other types from 1 to 1000 h.p.; 
Type tage, double 


REQUEST DE- 


case, ball bear 
SCRIPTIVE BULLETIN 
Peerless Vertical Tur- 
bine Pumps comple- 
ment the extensive Peerless 
Centrifugal Pump line and are 
adaptable to the widest pumping 
conditions. Peerless’ vertical typ 
pump line includes turbine pumps 
ropeller and mixed flow pumps 
li-Lift pumps and domestic water 
systems for deep or shallow wells 


REQUEST BULLETIN. 
PLAN WITH PEERLESS 


For all your pumping requirements, pla 
with Peerless eerless’ comprehensive | 

of pumps includes Underwriters’ approved 
vertical and horizontal Fire Pumps for pla: 
fire protection, boiler feed and pipe l 

pumps and scores of vertical and horizon: 
types withcapacitiesfrom 10t0220,000g.p.m 


PEERLESS PUMP DIVISION 


FOOD MACHINERY CORPORATION 


Factories: Los Angeles 31, Calif.; Quincy, ll! 
| ndianapolis, Ind. 
District Offices: Chicago 40, 4554 No. Broadwey- 
Philadelphia Office: Suburban Square, Ardmore, 
Po. Atlanta Office: Rutland Building, Deco’, 
Georgia; Datlas 1, Texas; Fresno, Calif.; 
Los Angeles 31, California. 


F 


| 
| 
= | 
== | 
| 
| 
| 
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ROM OUR OWN CHAIN OF 
DISTRIBUTING STATIONS 


For chemical purity plus... 


In selecting reagents for your laboratory. specify B&A The AVAILABILITY .. . extensive stocks of B&A Reagents 
for chemical purity PLUS product diversity and are maintained in General Chemical’s own regional 
availability: distributing stations from coast to coast. The one serv- 
ing your territory can supply your month-to-month 
The PURITY. . . guaranteed by the skill, science and needs swiftly, surely, steadily. 
technological developments Baker & Adamson has 
gained in 65 years of “Setting the Pace in Chemical Remember this when you buy laboratory reagents. 
Purity? Specify B&A for chemical purity PLUS product di- 
versity and availability—advantages that really count in 
The DIVERSITY . . . more than 1.000 purity products operating any laboratory efficiently. Your B&A Sales- 
bear the B&A “Shield of Quality” From them you man can start special. personalized service for you 
can order your every requirement. today. Phone or write the nearest office below. 


ADAMSON 


ALLIED CHEMICAL & DYE CORPORATION 
RECTOR STREET, NEW YORK 6, N. Vices 
Offices: Albany® © Atlanta Baltimore Birmingham* ¢ Boston® © Bridgeport Buffalo* Charlome® 
Chicago® Cleveland*® © Denver® © Detroic® Houston © Kansas City © Los Angeles*® Minneapolis 
New York® Philadelphia® Pittsburgh*® ¢ Portland (Ore.) © Providence® St. Louis* San Francisco® 
Seattle © Wenatchee (Wash.) © Yakima (Wash.) 
In Wisconsin: General Chemical Wisconsin Corporation, Milwaukee, Wis. 
In Canada: The Nichols Chemical Company, Limited « Montreal* * Toronto*® * Vancouver® 


SETTING THE PACE IN CHEMICAL PURITY SINCE 1882 


* Complete stocks are carried here. 


a 
ts 
BA | GENERAL CHEMICAL DIVISION at 
| 
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IMPORTANT 


Each installation of DRACCO Dust Control offers 
MANY advantages. The following 8 are the im- 
portant ones: 1. Recovery of valuable materials; 
2. Healthier and happier workers; 3. Increased 
efficiency of plant; 4. Reduced cost of equipment 
repair; 5. Eliminates occupational diseases caused 
by dust; 6. Stops complaints by neighbors; 7. 
Eliminates expensive law suits; 8. Complies with 
State laws and City ordinances. Why not consult 
DRACCO Engineers about your dust problem? 
They have over 30 years of practical experience 
solving dust control problems of every description’ 


For Further Information Write 


 DRACCO CORPORATION | 


"4071 E. 116th St., Cleveland 5, Ohio 


New York Office: 130 W. 42nd St. 


= DUST CONTROL EQUIPMENT a 
GPNeumaric CONVEYORS « METAL FABRICATION & 
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ferences are scheduled for the San 
Francisco Civic Auditorium during 
| November 1-5, 1949. Particular atten- 
| tion will be given to increasing attend- 
ance from foreign countries as well as 
| increasing that from the states. 


ADVANTAGES | 


Industry Briefs 


Ethyl Corp., says an official of the 
company at Baton Rouge, La., has be- 
come the largest producer of salt cake 
in the South. The product, consumed 
in large quantities by seven mills in 
Louisiana manufacturing Kraft paper, 
is produced in the course of manufac- 
ture of ethyl chloride. 


Nation-wide survey of organized train- 
ing practices followed by the petro- 
leum refining industry, including the 
training of plant executives, chemical 
engineers and chemists, has been 
started by the Industrial and Business 
Extension ‘Training Bureau of the Uni- 
versity of Texas Division of Extension. 


. This is a research project of American 


Petroleum Institute. 


Expanding its interests in the chemical 
industry, the Borden Co. has _pur- 
chased Durite Plastics, Inc., Philadel- 
phia. The firm will be known as the 
Durite Plastics Division of the Borden 
Co. Executive and operating person- 
nel remain unchanged. The transac- 
tion involved an exchange of stock 
valued at $3 million. 


Southern Alkali Corp. has begun ship- 
ments from the caustic-chlorine facili. 
tics at Lake Charles, La., which the 
company took over from War Assets 
Corporation after the magnesium plant 
of which the facilities are a part was 
relinquished by its wartime lessee, 
Mathieson Alkali Works. 


| Negotiations for a $12 million loan for 


new financing of International Miner- 
als & Chemical Corp. have been com- 
pleted. Prudential Insurance Co. of 
America made the 17 year loan at 33 


| percent as of December 1. Out of the 
_ sum $6.6 millions will be used to pay 


existing bank loan, $2 million will 
be added to the working capital and 
the rest will be for plant expansion. 


Monsanto Chemical Co. has estab- 
lished a department of economic re- 
search and appointed William H. 
Winfield as its manager. 


Kelly, Weber & Co., Lake Charles, 
La., expects to complete by February 
a dry mixing plant at Eunice, La., to 
manufacture between 6,000 and 8,000 
tons per yr. of complete fertilizers. 
| Superphosphate for the operation will 
‘come from the company’s plant neat 
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CH tH the features you would include 
if you designed your own boiler 


Water Tube Design. pass heat baiiling gives high ther- 


> Inclined Tubes. Choice of Fuel—gas. oil or coal or 
any combination of these fuels to 
Sectional Steel Headers. meet fuel requisements of your 
plant. 
Leagitudinal Drum. Equipped for Automatic Op- 
. All Steel Construction. beiler can be. built in all steamaster Boilers from 10 horse- 
Positive Tidal Circulation of Water AS.M.E. CODE—National Board power to 300 horsepower. 
[ —maintains al] parts at equal em- Approved. Inspected and certified 
perature. by Hartford Steam Boiler Inspec- 
tion and Insurance Co. 
Condensate Return System built-in 
S, es an integral part of all Pull Range of Sizes from 10 h.p. to 
, of 60 b.p. and up. 300 h.p. as Model 
4) A for h.p.. 5 h.p. and 74 h.p. 
sible. Just open the ins and still maintain high thermal 58/9 South Compton Ave, Los Angeles |! 


1 ’ SALES AND SERVICE IN ALL PRINCIPAL CITIES 


Power Engineers Agree: STEAMASTER is the Boiler with PLENTY OF GUTS! 
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paint job lasts VU years 


THANKS TO REACTION — 
N SILICATE AND HYDROCHLORIC ACID 


Nine years of protection for this 225 foot stack, surfaced 
with a paint of air-floated silica pigment, suspended 
in a vehicle of stabilized silica sol. Despite weathering, the paint 
was still in good condition. Here is an economical 
protective vehicle which is good for brick, stone or concrete; 
and it’s made with N Brand Silicate 


of Soda reacted with hydrochloric acid. 


N Silicate and HCI also react to form gels 
which may be modified for use as catalysts, 


desiccants or thermal insulation. A similar 
gel serves as a binder in a plastic mixture 
of silica and sodium silicate (N) reacted with 


HCI to form refractory blocks. 


How can silica sols or gels serve you? 
| oF Let us send you samples of N Silicate, 
| and information for the preparation 


6 of the sols. 


PHILADELPHIA QUARTZ CO. 
| Dept. B, 119 South Third St., Phila. 6, Pa. 


SILICATES OF SODA 


Lake Charles. Cost of the dry mixing 
plant may approach $200,000. 


Permanente Metals Corp. was high 
bidder for the first reparations plant 
offered to American industry. Henry 
Kaiser, president, plans to bring the 
dismantled aluminum-foil plant here. 


A new $1 million sulphuric acid plant 
has been placed in operation at Little 
Rock, Ark., by Southern Acid & Sul- 
phur Co. The plant has a daily capac 
ity of 200 tons 


First international conference of the 
Electron Microscope Society of Amer 
ica was held at the Franklin Institute 
in Philadelphia, December 11-13. 


Indexes 

Continurnc the practice started by 
Chem. & Met. several years 
printed below are indexes for Reports 
ind Pictured Flowsheets published to 
date. 


ago, 


An «Index to Chemical Engineering 
Reports, 1926-1947 


\ir Separation Mar. 1947 
\leoho! for War and Postwar Aug. 1045 
Atomic Energy Oct. 1946 
Award for Chemical Engineering 

Achie. ement Nov. 1943; Dee. 1047 
Bulk Packaging of Chemicals Oct. 1943 
Catalysis 1942 
Centrifugal Separation July 1943 
Chemical Engineering Design Apr. 1931 
Chemical Engineering, Middlewestern Aug. 1946 
Chemical Engineering Progress Feb. 1946 
Chemical Engineering, Yesterday, Feb. 1944 

Today & Tomorrow 
Chemical Engineering Looks Abroad Feb. 1945 
Chemical Engineering Outlook Feb. 147 
Chemical Exposition Mar. 1946 
Chemical Exposition & Power Show Dec, 1942 
Chemical Manpower Jan. 
Chemical Requirements of Petroleum Jan. 1946 

Refining 
Chemicals From Petroleum Dee. 1945 
Chemicals From War to Peace Jan. 1046 
Chemicals in the National Economy Nov. 1940 
Chiorine Industry Aug. 1944 
Conditioning of Gases & Air May 
Continuous Processing May 1945 
Costs of Process Equipment Dec. 1941 
Diffusional Operations May 1942 
Economie Balance Sept. 1946 
Electronic Devices —! Mar. 
Electronic Devices — Apr. 1942 


Engineers in War and Postwar Mar. 1%4 
Equipment Cost Estimation May 1% 
Mar. 1446 


Equipment Progress 

Facts & Figures Sept. 1937; Sept. 1939; Feb. 140 
Feb. 1941; Feb. 1942; Feb. 1943; Feb. 1944 
Feb. 1945; Jan. 1946° Feb. 1947 


Fermentation Dec. 167 
Filtration Jan. 1044 
Fire Protection Methods Aug. 1942 
Fluids Handling May 1937 
From Mine, Farm & Forest Oct. 194 
Fuels for Process Industries Mar. 1941 

Ar 1947 


Fuel Technology 
Gas Turbines 
Going to Full Scale ‘ 
Government Property Disposal 


Handling Materials With Trucks No 445 
Heat Transfer M M4 
High-Octane Aviation Gasoline June 1943 
High-Pressure, High-Temperature 1930 
Technology 
Ion Exchange j 
Industrial Waste Aug. 1945 
Integration of Facilities Sept. 1945 
Labor Relations jan. 1985 
Latin America July 14 
Lubrication Mar. 19 
Apr. 1 


Management’& Labor Relations 
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Production Up, Workers’ Skill and 
Morale on Top When You Put a 
Coppus Blower or Heat-Killer In! 


Here, in the cool, fresh air circulated 
onto the job by a Coppus “Blue 
Ribbon” Blower or Exhauster, you'll 
find just what you were looking for — 

A sure way to get the most from 
every man-hour...near furnaces 
. .. in tanks . . . underground cable 
manholes . . . in confined spaces... 
around hot processes. 

Easily adaptable to a wide variety 
of purposes, every Coppus Blower and 
Exhauster is portable, and on each of 
them the “Blue Ribbon” is the sign of 
Coppus precision workmanship and 
trouble-free, long-lasting strength. 


THE sLowens THAT. PUT MORE MINUTES. 


CABLE MANHOLE AND TANK VENTILATORS — BOILER MANHOLE BLOWERS AND EXHAUSTERS — HEAT KILLERS — 
SHIPHOLD VENTILATORS ... DESIGNED FOR YOUR INDUSTRY — ENGINEERED FOR YOU 


MAIL THIS COUPON To Coppus Engineering Corp.,232 Park Avenue, Worcester, Mass. Sales offices 
in THOMAS’ REGISTER. Other “Blue Ribbon” Products in SWEET’S CATALOG. 


PLEASE SEND ME INFORMATION ON SUPPLYING FRESH AIR TO MEN’ WORKING: 
o in underground cable COCLING: stirring up stagnant 

manholes. motors, generators, o air wherever men are 


switchboards. working or material is 
Q in aeroplane fusilages, drying. 


wings, etc. wires and sheets. ot tai. Gane 
coke ° 

eam- ru’ 

ber 


(Write here any special ventilat- 
ing problem you may have.) 


A 
| 
M4 
7 
M7 
M6 
40 
14 
; 
M4 
M2 
45 
' 
Ge 
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BY THE PIECE, | 
YARD AND ROLL | 


There is a very definite reason why 
Multi-Metal wire and filter cloths have 
served so well in the process industries. 
It is the fact that Multi-Metal products 
are made to rigid standards of quality, 
both as to accuracy of design and metal- 
lurgical properties. As a result, Multi- 
Metal wire and filter cloth step up proc- 
essing operations — reduce cleaning and 
repairing shutdowns — increase produc- 
tion capacity. 


Wire cloth is supplied by the piece, yard, 
or roll. Standard meshes in stock are 
available for immediate shipment. Special 
types can be made for individual require- 


Write today for our free catalog 
or mail a sample of the cloth you 
now use for recommendations. 


Multi-Metal 


CLOTH COMPANY, INC, 


“service to process industries 1350 Garrison Ave., New York 59, N. Y. 


EQUIPMENT 
Two in One! 


PROCESSING 


SIFTER and MIXER 


Maintena ace of Lamps & Motors 
Maintenance in Process Industries 
Market Research 

Materials of Construction 1026 


Mar. 1943 


Dec. 140 


May 1946 


Sept. 1928 


Sept. 1920. Sept. 1932; Oct. 1034 
Oct. 1936; Now. 1938; Sept. 1940. 


Sept. 1942; Sept 1944 
Materials Handling With Truck 
Mechanical Handling 
Mechanica! Maintenance 
Mechanical Power Transmission 
Measurement & Control of pH 
Measurement & Control of Process 
Variables 
Mechanico-Chemical Processing 
Middle Western Progress 
Middle Western Resources 
Midwestern Chemical Industries 
New England 
New Tools for Process Control 
Opportunities in Petroleum Refining 
In Pulp & Paper Industry 
In Synthetic Organic Chemicals 
Oxygen 
Pacific Northwest 
Pacific Progress 
Paints & Varnishes 
Petroleum Processing 
pH Measurement & Contro! 
Planning Research 
Plant Design & Construction 
Plant Lighting 
Plant Lubrication 
Plant Protection in Wartime 
Plant Safety & Fire Protection 
Postwar Prospects 


Power Show Dec. 1942; 


Process Control 

Process Equipment Design 

Process Improvement 

Process Steam & Power 

Production, Application & Transfer of 
Heat 

Public Relations 

Recent Advances in Fermentation 

Small! Business 

South America & West Indies 

Southern Chemical Progress 

Southwestern Progress 

Steam in Ch. E. Industry 

Speeding Production 

Surplus Property 

Synthetic Fibers 

Technical Service 

Unit Operations Appraisals 

Unit Operations Development 

Wartime Construction 

Waste and Process Planning 

Waste Disposal & Byproduct Recovery 

Water Treatment 

Weight Control 

Western Process Industries 

West Indies 

What Fuel, How Efficient” 


Nov. 1946 
Nov. 1945 
Apr. 1930 
Apr. 1943 
July 1940 
Aug. 1040) 
May 144: 


May 1938 
Aug. 1946 
Nov. 1042 


Apr. 1941 
Sept. 1943 
July 1045 
June 1040 
Apr. 1940 
Oet 1941 


Jan. 1947 
June 1944 
Sept. 1947 
Nov. 1044 
Tune 1945 
Aug. 1940 
Aug. 1047 
May 194! 
Jan. 1940 
Mar. 140 
Jan. 1942 


Oet. 1940 
Feb. 1945 
Dec. 1944 
Apr. 1929 


May 1939 
June 1047 


Aug. 1941 
May 1944 
Oct. 1935 
Dee. 1047 
Dec. 1044 
Dec. 1943 
July 1941 


June 1942 
Sept. 1927 


Nov. 19141 
Oct. 1945 
Jan. 1945 
Mar. 1945 
May 10%4 
Apr. 1045 
July 1942 
Aug. 145 
Sept. 1951 
June 1941 
Apr. 104 
Sept. 1941 
Dee. 1945 
Apr. 1932 


An Index two Chemical Engineering 
Pictured Flowsheets, 1939-1947 


Acetic Acid (wood) May 1940 
Acid-Grade Fluorspar Aug 1045 
Acid Regeneration July 1946 

Activated Sludge Jan. 1941 
Alcohol Byproducts June 45 
Aleohol From Petroleum Nov. 1945 
| Aleohol (molasses) June 1039 

| Alkali Industry Feb. 1946 
Alumina Oct 40 

Aluminum Sheet May !\43 

| Ammonia Soda Process Feb. 1942 

Ammonia Synthesis TVA Nov. 13 
Capacities from 1 to 234 cu. ft. per charge. Agitator design relieves end-load — 

. Amy oho! d Ac uly 19 

strain on outboard roller bearings. Inlet and discharge gates centrally located. | Rall Powder Dec. 16 
Flush-fitted or sealed covers. Packing glands conveniently situated on Mixer body. 
Designed by experienced engineers and built to specifications. Robinson Equip- | Beer ae july o42 
ment is available for all processing requirements . . . mixing, grinding, sifting, — Sugar Jun ~~ 
tromine (seawater) Dec. 193% 
crushing, blending, etc. Inquiries invited! Buna 8 Rubber June 1943 
Butyl Rubber July 143 

R Calcium Hypochlorite (and Mg) Apr. 1945 
OBINSON pMANUFA TURING co. Cane Sugar July 1941 
Plant: Muncy, Carbon Dioxide Feb 

Casein and Lactic Acid June 14 

M E RC E R- ROBINS¢ RESE NTATIVE | Catalyst (synthetic bead) Apr. 1946 
Caustic Soda Dec. 1942 

ON COMPANY, INC. 

3 t] Cc H U R Cc H ST., NN Pw yo R K 7, N. Y. | Cellulose Acetate Yarn Jan. 1945 
| Cement (wet process) Oct. 1939 
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Chemico!l Producing Works include: 


ATLANTA WORKS 
East Point, Ga 
BAKER & ADAMSON WORKS 
Marcus Hook, Pa 
BALTIMORE WORKS 
Baltimore, Md 
BATON ROUGE WORKS 
Baton Rouge, La 
BAY POINT WORKS 
Son Francisco (Port Chicago), Calif. 
BOSTON WORKS 
Medford, Mass 
BUFFALO WORKS 
Buffalo, N. Y 
SALUMET WORKS 
Skicago (Hegewisch), Ill. 
CAMD WORKS 
Camdé J 
CHILLICO ORKS 
Chillicothe, 
DELAWARE WORK 
North Claymont, Del. 
DEMING WORKS 
Deming, N. M 
DENVER WORKS 
Denver, Colo 
DETROIT WORKS 
Detroit (River Rouge), Mich. 
EAST ST. LOUIS WORKS 
East St. Louis, II! 
EL SEGUNDO WORKS 
Los Angeles (E! Segundo}, Collif 
FRONT ROYAL WORKS 
Front Royal, Vo 
HUDSON RIVER WORKS 
Edgewoter, N. | 
JACKSONVILLE WORKS 
Jacksonville, Fla 
JOHNSONBURG WORKS 
Johnsonburg, Po 
KALAMAZOO WORKS 
Kalamazoo, Mich. 
MENASHA WORKS#* 
Menasha, Wisc 
MIDDLETOWN WORKS 
Middletown, Ohio 
MONROE WORKS 
Monroe, Lo 
NATIONAL WORKS 
Cleveland, Ohio 
NEWELL WORKS 
Newell, Pa 
NEW ORLEANS WORKS 
Marrero, Lo 
PULASKI FOUNDRY 
Pulaski, Va 
PULASKL WORKS 
Pulaski, Vo 
RICHMOND WORKS 
San Francisco (Richmond), Calif. 
SAVANNAH WORKS 
Savannah, Goa. 
VANCOUVER WORKS 
Vancouver, Wash. 
WISCONSIN RAPIDS WORKS# 
Wisconsin Rapids, Wisc 


*General Chemical Company. inc. 


-+-soO when it’s Basic Chemicals 


for American Industry 


call on GEWERAL CHEMICAL first / 


At every point in the compass . . . wherever Industry is centered . . . there 
is a General Chemical producing works or distributing station serving the 
territory. To supply Industry’s requirements across the country, General 
Chemical has 33 major producing locations from which pour a steady 
stream of essential chemicals. 
These include acids—-alums—sodium compounds—fluorine derivatives— 
other heavy chemicals—as well as re- 
agents, fine and pharmaceutic chemicals. 
Thus, coast to coast, a full flow of this 
broad and varied range of products, so 
necessary to peak production, is assured. 
That is why . . . in every branch of 


Industry everywhere . . . the choice is 


General Chemical first in “Basic Chem- 


icals for American Industry.” 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 Rector Street, New York 6, N. Y. 
Offices Serving Industry from Coast to Coast 
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BARRELS AND DRUMS 
of ENDURO Stainless Steel 


Don’t take chances with product contamination. Use 
barrels and drums of Enduro—the lustrous metal that is 
inert to most chemical and food products—that is sani- 
tary and easy to clean—that is resistant to corrosion— 
that is tough and strong—that 
is economical to use because it 
lasts so long. 


The STEVENS Line offers a 
type and size for every chem- 
ical and food plant need. Write 
us for literature. 


The solid head drum at the left and 
the patented Ringlox drum shown 
above are but two of the many styles 
in the complete STEVENS Line. 


NILES STEEL PRODUCTS DIVISION 
REPUBLIC STEEL CORPORATION 
NILES, OHIO 


METAL BARRELS AND DRUMS 


PRODUCT QUALITY 


Chemical Cotton 
Chlorine 
Cigarette Paper 
‘oke (byproduct) 


‘opra Refining 
‘ordite 
Cyanamide 


~ 


Dedorizing Edible Oils 


Delayed Coking 
Diatormite 
Ethyl Cellulose 


Fatty Acids (separation) 


Fertilizer (mixed 


Piber Glass Production 


Fluorspar acul-grade 


Formaldehyde 
burt iral Prod 


‘ontinuous Pulp Bleaching 
‘ontinuous Separation of Fatty 
‘ontinuous Soapmaking 


burfural Refining (lubricants) 


Ciasoline (aviation 
(jlass (plate 
Paper 


Giveerine (and red oil 


(alycerine and 
(rain (continuous 
(jrain Aleohol 
Hydrogen 
Hydrogen Sulphide 
Lactic Acid 

Leather (chrome 
Liq ml Oxygen 


Lubricants (lewaxing 


Lubricants (refining 


Magnesium (carbothermr 


Magnesium Chemicals 


Magnesium From Minerals 
Magnesium Metal (and 


Magnesium (sea water) 


Mixed Fertilizer 
Molasees Distillation 
Naval! Stores 
Neoprene 

Nylon Production 
(hl (vegetable) 

(his (deodorizing 
Orange Products 
Oxygen (liquid) 
Paint 

Paint and Varnish 
l'aper (cigarette) 
Paper (ginaeine) 
Penicillin 

Phenol 

Phenol 

Phenol 

Phenol Plastics 
Phenolic Resin 
Phosphates 
Phosphates (super) 
Phthalic Anhydride 
Porcelain 


Potassium Perchlorate 


Powder (smokeless 


Pulp (continuous bleas hing 


Pulp (sulphate) 


Pulp (sulphate blea: hing) 


Pulp (sulphite) 
Rayon (staple fiber 
Rayon (viscose) 
Rayon (viscose) 


Rosin and Terpene 


Rubber (reclaim) 
Salieylic Acid 
Salt 


Searles Lake Chemicals 


Silica Aerogel 
Soap 


Soapmaking (continuous) 


Sodium Chlorate 


Terpene Oils (and rosin) 


Soybean Extraction 
Stearic Acid 


Stoneware (chemical) 


Streptomycin 


Strontium Chemicals 


Styrene (Dow process) 


Sugar (beet) 
Sugar (cane) 
Sugar (refining) 


Sulphur (from coke-oven gas) 


Sulphur (mining) 


Sulphurie Acid (sludge) 


Synthetic Ammonia 


Synthetic Bead Catalyst 


Varnish and Paint 
Vegetable Oil 
Whiskey 

White Lead 

Zine Oxide 


Aculs 


Apr. 
Dee. 
June 
Dec. 
Oct. 
Nov. 
Apr 
Feb 
Oct. 
Apr. 
Sept. 
Feb. 
Aug. 
Sept 
Nov 
July 
June 


Dee 
June 
Aug 
May 
Apr 
Nov 
July 
May 
Mar 
Jan 
Mar 
May 
sept 
Sept 
Mar 
Mar 
Mar 
June 
Nov 
Apr 
Apr 
Nov 
Sept 
Mar 
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1941 
1942 
1946 
1941 
1947 
1946 
1947 
1945 
1943 
1946 
1947 
1942 
1945 
1046 
1047 
1947 


1945 


1942 
1945 
1940 
1943 
1942 
1947 
1943 


» 1045 
1946 


1940 
1940 
1945 
1947 
194] 
1940 
1944 
1047 
1044 
1045 
104) 
1947 
145 
1942 
1047 

1044 
1947 
1439 
1945 
1047 
1444 
1940 
1939 
1439 
1943 
1946 
1939 


. 1944 


1942 
1947 


. 1939 
. 1044 
. 1941 


1944 
1939 
1949 
1947 
194] 


. 1943 


1940 


1943 


1942 
. 1947 
1944 
. 1947 
. 1941 
. 1943 
. 1940 


1946 
1946 


. 1944 
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Sept 
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Jan. 
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Aug 
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Apr 
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Sey 
Oct. 
Jem. 
June 
July 1941 
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Mar. 1945 
May 1947 
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Feb. 1941 
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NON-POROUS THROUGH-AND-THROUGH 


The dependability and long life of the Lapp Valve is 
due to its sound design, and to the fact that it is made 
of porcelain . . . body, plug and packing rings. Nota 
coating or enamel, porcelain is a dense, homogeneous, 
thoroughly-vitrified ceramic, non-porous, through-and- 
through acid resisting. Not even is the corrosion-resist- 


PROCESS EQUIPMENT 
CHEMICAL PORCELAIN VALVES | RASCHIG RINGS 
PULSAFEEDER CHEMICAL PROPORTIONING PUMPS 
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ance of this material due to a glaze. 
In fact the “working parts” have no 
glaze. The smooth operation and 
pressure-tight seal characteristic of 
Lapp Valves result from precision- 
tolerance machining... grinding and 
lapping of solid porcelain to a mirror- 
like smoothness. 

Valves and other equipment of 
Lapp Chemical Porcelain may be the 
answer to your corrosion problems. 
Write for literature. Lapp Insulator 
Company, Inc., Process Equipment 
Division, Le Roy, N. Y. 
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If quick cleaning is one of the factors that deter- 
mines your use of stainless steel processing equip- 
ment, remember this: 

A STAINLESS STEEL VESSEL WITH ROUND CORNERS 
CLEANS FASTER — MORE THOROUGHLY —THAN ONE 
WITH SQUARE CORNERS. Whether you clean with 
brush or cloth—you can “get at” all the surfaces 
of a round-cornered vessel easily. There are no 
corners in which residue can hide. 

Having worked exclusively with stainless steel 
and alloys for many years, we have developed to 
a high degree the techniques needed to fabricate 
processing equipment with round corners. 

Using tools and dies of our own design, we 
build your vessels so that cleaning time in your 
plant is cut to a minimum. Result: your stainless 
steel equipment costs less to operate and lasts 
longer. Consult with us. 


STAINLESS STEEL 
EQUIPMENT 


S. BLICKMAN, Inc., 612 GREGORY AVE., WEEHAWKEN, N. J. 


SEND FOR THIS 
VALUABLE BOOK | 


A request on your letter- 
heed will bring our 
vide, “What to Look 
or When You Specify 
Stainless Steel for Your 
Processing Equipment.” 


MERCK AWARD 


Continued from page 111) 


tanks and tracks. About the plant ai 
conglomerations of apparatus and col 
umns, such as are familiar to all wh 
pass by a petroleum-cracking plant. 

Here, brought from mass-producing 
industry to the manufacture of medi 
cines, is the result of modern chemical 
engineering science; here we sce th 
ilchemust’s still and retort raised in an 
industry that takes hundreds of ton 
of raw materials through intricate prov 
esses to produce fine, pure chemicals 

Through the aid of chemical engi 
neering we have been able to mak 
available to the public quickly and at 
low cost the results of the invention of 
streptomycin by Dr. Selman A. Waks 
man. 

Today only through the teaming 
of men, through groups working with 
other groups, have we been able 
bring about the high development of 
the art and science of making fine 
chemicals 

In the case of streptomycin, from 
the isolation of the active principle by 
the soil-biologist, to final clinical tests 
prior to commercial debut on the 
world markets, many tvpes of scientifix 
services and skills were needed. Along 
with and in teamwork with chemica! 
engineers must be mentioned micro 
biologists, geneticists, biochemists, 
ind chemical specialists of all types, 
physicists, mathematicians and _ statis- 
ticians, plant engineers, pharmacolo- 
gists, clinicians, and hundreds of plant 
and office workers, to say nothing of 
the integrated teamwork of corporate 
management 

I should like to refer back 15 vears 
igo when our company built its first, 
complete, separate research and de 
velopment laboratory in Rahway. To 
me this has alwavs been a milestone 
for it signified our transition from 
more or less individual, isolated scien- 
tific effort to modern teamwork. The 
individual is highly important still, 
but his stature and effectiveness are 
increased by being a member of a 
team. Fifteen vears ago our man 
iwement, at the dedication of this new 
laboratory, gave a pledge to the staff 
of our research laboratories and The 
Merck Institute for Therapeutic Re 
scarch. We pledged that the enterprise 
should have our every aid and we 
assured the workers of our faith im 
them. We kept that pledge and our 
faith was rewarded and turned to still 
greater confidence—confidence in out 
team and in the organization that has 
developed from it. 
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NEWS FROM ABROAD 


Spectad Cor ondence 


MORE PLANTS 


AND LABOR 


NEEDED IN BRITAIN TO 


MEET HIGHER CHEMICAL PRODUCTION TARGETS 


SATISFACTORY flow of fucl and 
raw material supplies enables 
itish chemical manutacturers to op 
ate at near-capacity levels, and high 
oal outputs in conjunction with mild 
veather have permitted further build 
while the 
maim production 


ng of fucl reserves 


oal problem, the 

wottleneck of British industry, 1s some 

hat casier, a new danger has arisen 


through transportation shortages 
Nlore use will be made of road trans 
wort for short-distance goods mov 
nent, but even so the railways will 
r exposed to a heavy strain this win 
if all demands are to be met by 
their war-worn rolling stock. Another 
tential threat to smooth production 
cs from labor shortages which in 
me districts already have reached an 

ute phase 
So far the chemical industry has in 
general been able to attract sufhcient 
bor by normal recruitment methods, 
tly because wages and working con 
tions compare favorably with those 
n other British industries and partly 
increasing use of mechanical 
id automatic 
iployment of female labor, experi- 
e with which was satisfactory dut 


the war. In some instances, how 


processes permits of 


er, new chemical projects had to be 
lifted to less favorable sites on ac 
uint of fears that local labor recruit 


War crimes charges have been made against these I. G. Farben officials. They are shown as they entered not guilty pleas at 
Nurnberg. In the dock, front row, are defendents C. Krauch, H. Smitz, G. von Schnitzler, F. Gajewski, H. Hoerlein, A. von 
Knieriem, F. Ter Meer, C. Schneider, O. Ambros, E. Buergin, and H. Buetefisch. In the rear are P. Haefliger, M. Ilgner, F. 
Jaehne, H. Kuehne, W. Mann, H. Oster, W. Duerrfeld, H. Gattineau, E. von der Heyde and H. Kluger. 


ment might cause difficultics in other 
WISC preferable localities 

about the govern 
ment’s policy with regard to plant al 
locations under the curtailed program 
of capital expenditure have been partly 
removed by recent statements bv ofh 
cial spokesmen. From these it would 
appear that plants and cquipment re 
quired for output extensions will be 
obtainable, especially if the new ca 
pacity can make a direct contribution 
to export trade. This is true of most 
of the short-term extension schemes 
now under way 


Uncertainties 


Long Term Expansion 


Most of the ambitious long-term 
modermization and expansion schemes, 
however, will be delaved and curtailed 
because of government insistence that 
manufacturers should sell 
some of their products abroad. More- 
over, steel and other construction ma 
terials will not be available for long 
term projects which cannot make an 
immediate contnbution to national 
production. Thus most of the big ex 
pansion schemes for alkalis, hydrocat 
svnthetic — fertilizers 
and fibers will have to be revised. As 
building and equipment costs have 
riscn substantially since these major 
announced, a revision 


chemical 


bor chemicals, 


projects were 
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would be necessary in any case on 
purely economic reasons. 

Suspension of big extension schemes 
announced carlier has been reported in 
only one case. ‘The British Aluminum 
Co. and the Imperial Smelting Corp. 
have decided to suspend expenditure 
on the Magnesium Metal Corp.'s car- 
bo-thermic process of magnesium pro- 
duction, but this decision was actuated 
by the fact that additional magnesium 
supplies are not needed in Britain and 
the world outlook does not justify fur- 
ther investments. Other companics 
report their extension schemes are be- 
ing held up by shortages of construc- 
tion materials and delays in delivery 
ot machinery, but if the governinent 
does not state which capital expendi- 
ture projects must be abandoned or 
suspended most producers will carry 
on with their plans so long as there is 
hope of obtaimimg the necessary mate- 
rials and equipment. 

In accordance with its declared pol 
icy to curtail raw material imports only 
if absolutely essential to prevent a col- 
lapse of sterling, the government has 
not greatly changed its import control 
policy though licenses for some com- 
modities are rather more difficult to 
obtain and considcrable attention is 
devoted to development of soft-cur- 
rency sources for goods previously im 
ported from hard-currency countries. 
In general, stocks of chemical raw ma- 
terials seem to have declined in the 
past two vears, especially if compared 
with expanding consumption. On the 
whole it may be said that the supply 
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For every liquid processing job 


For over 25 years, processing 
men have relied on the consist- 
ent high standard of Alsop “Hy- 
Speed” Mixers and Agitators— 
and on the technical service of 
the Alsop Engineering Corpora- 
tion to help solve their mixing 
problems. 


Whether your problem is mix- 
ing. blending, suspending or dis- 
solving, you can handle it simply 
and economically with an Alsop 
“Hy-Speed™ Mixer or Agitator. 
Perhaps we can help you solve 
your mixing problem; write us 
giving details of liquids and 
quantities to be handled. 


ENGINEERING 


filters: Filter Discs Sheets-Mixers Agitators 
‘212 White Road, Milldale, Connecticut 


= EL C == == 


. prepare for 
— fuel oil for all types of oil burners 


National Airoil Fuel Oil Pumping and Heating Units are especially 
designed to prepare, for combustion, what is commonly termed No. 6 or 
Bunker C Fuel Oil. They will draw fuel oil from above ground or under- 
ground tanks, preheat it to proper constant temperature and deliver it 
to Oil Burners at an even pressure, best suited for the burners. Our Fuel 
Oil Pumping and Heating Units are the result of years of experience. 
They come completely equipped ready for steam, exhaust, condensate, oil 
suction, oil return, and where motor driven pumps are used, electrical 
connections. All valves, regulators, etc., are readily accessible. The piping 
arrangement is easily understood. These compact, space-saving units are 
available in a range of sizes and models in both Medium and High 
Pressure types. For complete details, write for our Bulletin 40—very 
interesting and informative. 


[BURNER CO., INC. 


Main Offices & Factory: 1235 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 
Texas Office: 2nd National Bank Bidg., Houston 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMEN 
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position for most imported materials 
Is more satisfactory than for some 
home-produced basic products such as 
soda ash and caustic soda. 


Currency Problem 


lhe currency argument is certain to 
exercise much influence on govern 
ment policy with regard to projects 
for the production of carbon blacks, 
organic chemicals, tanning agents and 


| other products now largely imported 


* DECEMBER 1947 « CHEMICAL ENGINEFRING 


from the Americas. For casein which 
used to be imported largely from the 
Argentine, a soft-currency source is 
said to have been found. Other agri 
cultural byproducts, it is hoped, will 
become available in increasing quanti- 
tics from sterling sources, and the 
cultivation of oleageneous plants is to 
be encouraged on a large scale in the 
African colonies. Potash and phos 
phates are available from Palestine, 
France and Germany and from French 
North Africa and sterling area islands 
in the South Sea. Thus, if hard-cur- 
rency economy is the over-riding con- 
sideration, further savings are possible, 
though only at the cost of considerable 
inconvenience and heavy demand for 
shipping space. British demand for 
many synthetic chemicals from North 
America, however, can be reduced only 
by expansion of production of similar 
products, possibly from different raw 
materials, in Britain 


Export Trade 


Chemical export trade continues to 
improve after the low figures of the 
summer, but home market demands, 
including needs of export industries, 
are so large that the surplus for direct 
exportation is limited. At present 
however demand from foreign cus- 
tomers is sO pressing that any increase 
in production should immediately re- 
sult in a corresponding increase in 
export sales. Uncertainties in con- 
nection with the extraordinary budget, 
the effect of fuel and raw material 
shortages, and the Geneva trade agree- 
ments have kept exporters from enter- 
ing large forward commitments, but 
when these have been cleared up sub- 
stantial contracts are likely to be con- 
cluded. 


Soap Production in Italy 
Below Prewar Status 


Ir 1s estimated that production of 
soap in Italy this year will be about 
126,000 metric tons or approximately 
80 percent of the prewar average. For 
merly, about one- -third of the cout 
try’s production centered in the coastal 
regions of Liguria but with the decline 
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One of three 1200-hp, 3-stage, stearm-driven gas compres- 
sors Operating on high-pressure superheated steam against 
high back pressure in a chemical plant. 


These are more than words! In a process 
plant, they represent values that cannot be 
measured in dollars first-cost, cubic-feet capac- 
ity, or horsepower of the compressor itself... 
but, more important, they must be measured 
in terms of sustained production, quality of 
product, and safety in operating both the 
compressor and the process. 


SUITABILITY 
CONTROL-ABILITY 


DURABILITY 


DEPENDABILITY 


ACCESSIBILITY 


The best way to be sure a compressor has 
Process-ability is to select a manufacturer with 
years of actual engineering experience in 
building and applying compressors for all 
kinds of processes...for handling all sorts of 
gases...and for all ranges of pressures. 

Ingersoll-Rand has that experience and can 
help you solve your compression problems. 


Sit process compressors ranging from 200 to 2500-hp, 7-Stage, electric-driven gas com- Four 400-hp, 4-stage, electric-driven com- 
1000 hp in a Chemical Plant. Each handles pressor operating at 15,000-psi discharge pres- pressors discharging at 4000- 
different gases at different pressures. sure in a sy process. (Four 100-psi compressors at owel right 
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11 Broadway, New York 4, N. Y. 


AIR TOOLS ROCK DRILLS 


COMPRESSORS TURBO BLOWERS 
CENTRIFUGAL PUMPS + CONDENSERS 
GAS ENGINES 
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What are some of the 


Q. important differences in 
various makes of hammermills? 


AY First and foremost is the 
y @ degree of resistance to 
clogging when the material has 
high moisture content. Other dif- 
ferences involve: drying costs, 
capacity, power consumption, 
range of reduction, etc. All are 
important in terms of greater 
Production at less cost. 


QO What single difficulty is 
@ the one most often en- 


countered in crushing operations? 


A “Traffic jams” frequently 
@ result through inability 
of the average hammermill 
of conventional design to resist 
clogging in the handling of wet, 
clayey, sticky material. 


LARGE SIZE 
MATERIAL pRoouct 


SINE MATERIAL PRODUCED IN ONE OPERATION 


Remember... there’s only 
one Dixie. Don’t be satisfied 
with anything less. For 
details request a copy of 
our helpful, informative 
bulletin, “More Efficient 
Crushing of Raw Materials.” 
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i) Has this difficulty been 
j @ successfully overcome? 


Yes...by the develop- 

mi @ ment on the part of 
Dixie engineers of a vastly 
improved crushing principle 
known as the Dixie Continu- 
ously Moving Breaker Plate. 


Q Is the Dixie Continuously 
@ Moving Breaker Plate an 
exclusive Dixie feature? 


VYes...covered by 
@ U. S. Patents Granted 
and Pending. 


Right! The Dixie Non-clog Con- 
tinuously Moving Breaker Plate is 
the distinguishing characteristic of 
the famous Dixie Hammermill. Its 
time and money-saving features 
have practically revolutionized 
the reduction of raw materials 
in hundreds of installations all 
over the world. This singular 
record of accomplishment, 
proved in actual case histories, is 
your positive assurance that you 
can do it better with a Dixie. 


DIXIE 


MACHINERY | 


MANUFACTURING CO. 


4172 Goodfellow Ave. 
St. Lovis 20, Mo. 


104 Peart St. 
Mew York, N. ¥. 


in imported fats and oils, plants in that 


arca now produce only about 10 per- 


cent of the national total. 

Contrary to the situation in some 
other countries, there is no scarcity of 
caustic soda but oils and fats are in 
small supply and the amount of coal 
alloted the soap plants is inade juate 
Phe government does not permit the 
use of “valuta’’—50 percent of the pro 
ceeds of exportation which remains at 
the free disposal of the export for 
importation of raw materials for soap 
Special import licenses are required 
and these are scldom granted. 


Citric Acid Plant Under 
Construction in Latvia 


ACCORDING to 
ments, a pilot plant is being built 
Latvia and will manufacture crystalline 
citric acid using molasses as a raw ma 
terial 
work at the Scientific Research Labor 
torv in Riga, has shown that ferme 
tation of molasses produced by th 


troduction of an acid-forming fungu 


press announce 


Ihe reports say experiment 


converts molasses into citric ack 

rate greater than where sugar is us 

as the raw material. 


Brazil Requires Larger 
Imports of Alkalis 


Brazit could use about 1,500 m 
tons of caustic soda and 1,000 3 
tons of soda ash monthly for its in 
trial requirements. Such is the finding 
of a survey recently made into th 
tion's needs for alkali, Brazilian in 
try requires a minimum of 3,50 
of caustic soda and 3,000 tons of 
ish for proper operation of soap 
per, and glass factories as well as ot 
industries. Only about half the an 
it must import has been obtau 
from the United States. 

\ plant to produce caustic sod 
soda ash from native salt and lim 
posits is being constructed at ¢ 
l’rio in the State of Rio de Janeiro with 
the aid of a loan granted by the Ex 
Import Bank. Machinery is beig in 


stalled by experts from the United 
States. 


Monsanto Will Expand 
Australian Branch 


Monsanto (Australia) Pty. Ltd. 
has obtained Treasury consent 
increase of its capital by £289,55 
£689,550. Dr. James H. Lum, wie 
has been an executive director of MM m 
santo’s Clinton Laboratories, 
Ridge, Tenn., will serve as man zing 
director of the Australian subsid 
Most of the new capital will b 
scribed by Monsanto Chemicals ! 
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COOPER can make immediate 
delivery from stock on 
Standard Type Stainless Steel 
Valves. These include: GLOBE - 
Y NEEDLE GATE - 

CHECK and QUICK-OPENING. 
The same prompt delivery 

con be given on Stainless 

Steel Pipe Fittings and 
Accessories. 


COOPER'S 25 Years of Experience 
in Stainless Steel Casting has resulted 
in the development of vastly superior 
designs for Stainless Steel Valves. These 
designs incorporate many unique feo- 
tures that are exclusive with COOPER 
ond insure long valve life and highly 
efficient performance in applications 
where Stainless Steel is indicated. 


| Sold thru leading 


Stainless Steel 
“Distributors 


~ 


‘ 
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' Specialists in Corrosion Resisting Stainless Bee at 
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ROBOT 
ENGINEER 


for 


GRINDING 
MILLS 


The 
HARDINGE 


“Electric Ear” 


The Hardinge “Electric Ear’’* 
is the only device of its kind 
that controls the feed rate in 
grinding mills by “listening” 
to the sound of the rotating 
load. 


It compensates for changes 
in hardness, size of feed, etc. 
—producing a more uniform 
product, increasing mill cap- 
acity from 10% to 20%, and 
freeing the operator for other 
duties. 


Write for Bulletin 42 


* Reg. U. S&S. Patent Office 


Pa ¢ ¢ 
Mote Office ond Werks 


YORE — 240 Arch 
YORE 17.122 42nd 205 W. Wacker Drive-—-CHICAGO 
SAM FRANCISCO 200 Bey $¢—TORONTO 
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of England. Profits on these shares 
will not be subject to double taxation 
as they continue to be on straightout 
U. S. investments in Australia. 

The new capital will be used to 
double output of phenolic molding 
powders and to expand the sulpha drug 
line. Other kev products expected to 
proht trom the expansion are salicylic 


new 


factory 1s 
going up at Braybrook, Victoria. 
Acquisition of 1. Laucks, Inc., of 


acid and aspirin. A 


Canada, by Monsanto Chemical will 
be duplicated in Australia by Amalga- 
mation of Laucks Australia Pty. Ltd.. 
Brisbane, and Monsanto Australia. 
Laucks Australia makes cold water 
glues for bonding of plywoods. 


DIFFICULTY IN ACQUIRING RAW MATERIAL SUPPLIES 
AFFECTS PRODUCTION OF CHEMICALS IN HUNGARY 


HOR TAGES of raw materials represent 
S an even more serious problem to 
the chemical industry im Hungary 
than that of recovery from war dam 
ages. Sulphuric acid and oil refineries 
head the list of industries entirely de 
stroyed by aerial bombardments im 
1944 and 1945. The loss of sources ot 
raw materials, however, has a more dis 
astrous effect than the heaviest war 
destructions which are, incidentally, 
being repaired very quickly 

Practically all of the 340 chemical 
plants of the country have resumed 
work, and the number of emploved 
workers has reached the prewar level 
In peacetime, the chemical industry 
imported raw materials in the approxi 
mate amount of $20 million per vear. 
After the war this became impossible. 
Germany, formerly the main supplier of 


NG 
ns! cool 


Hungary is no longer in the field and 
lack of sufficient trade agreements with 
other countries causes a headache to 
the industry. 

lwo consecutive dry years decreased 
agncultural exports and thus lowered 
chances of producing hard currency for 
imports of raw chemicals. Droughts 
ilso had a direct effect on the chemical! 
industry since they paralyzed the agri 
cultural branches of the industry, such 
iy production of alcohol and starch, 
ind did not allow full capacity produc 
tion in those branches which use an 
mal byproducts. The most essential 
raw materials, such as salt, nitric 
acid, raw phosphates and resins are 
scarce or lacking and it is still un 
known from where some of these and 
other essential raw materials will be 
procured. Some salt is being imported 
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' Get the most out of your Spraying Equipment with minimum power . .. 


with efficient spraying. 


Use Yarway Nozzles. No internal vanes or other restrictions to clog or 
hinder flow. Two types—Yarway Involute-type producing a fine hollow 
spray with minimum energy loss, and Yarway Fan-type producing a flat 
fan-shaped spray with time-saving slicing action for cleaning. 

Wide range of standard sizes and capacities. Cast or machined from solid 


bar stock. 


\ Thousands in use. Write for new Bulletin N-616. 


SPRAY NOZZLES 


YARNALL-WARING 


137 Mermaid Avenue, Philadelphia 18, Pa. 


INVOLUTE-TYPE FOR HOLLOW CONE SPRAY 


COMPANY 


FAN-TYPE FOR FLAT SLICING SPRAY 


DECEMBER 1947 CHEMICAL ENGINEERING 


| 
| 
| 
3 | 
— 
A. 
CHEM) 


cords made by WILFLEY 


pumps in modern chemical plants 


all over the world prove that this trouble- 


free acid pump is a prime factor in reducing costs. 


It handles acids, corrosives, hot liquids, mild abrasives 


on a 24-hour schedule without attention. Works on continu- 
ous as well as intermittent operations. 10- to 2,000- 
G.P.M. capacities; 15- to 150-ft. heads and higher. 
Individual engineering on every application. WILFLEY is the 


pump to buy when you want depend- 


able,trouble-free, cost-saving 


efficiency. Write or 


wire for details. 


A. R. WILFLEY & SONS. Inc., denver, Colorado, U.S.A., New York Office: 1775 Broadway, New York City 
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Laborotory at the 
Chicago plant 
where Steri-Seald 
Linings for many 
chemical products 
have been de- 
veloped. 


WITH mer 


INLAND STEEL 


Lever locking ring 


drum—easy to 


air tight. 


Our laboratory has developed many interior coat- 
ings for steel containers that enable us to offer to the 
chemical industry a perfect container for many, 
difficult to pack, chemicals. 

Our Steri-Seald lining laboratory is available to 
help you solve the problem of packaging your chem- 
ical products. 


*Trouble Free Packaging 


Lever locking ring 
poil—can be ree 
sealed, tight. 


New 
Por Pail lug 
cover with | 

pouring 
spout— 
ideal for 
liquids. 


No. 8 lug 
cover pail. 


INLAND STEEL 
CONTAINER CO 


INLAND STEEL CONTAINER CO. 
Container Specialists 


6532 SOUTH MENARD AVE., CHICAGO 38, ILLINOIS ce A 
PLANTS AT: CHICAGO—NEW ORLEANS—JERSEY CITY 
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from Roumania, pyrites from Jugo 
slavia and = raw phosphates from 
France. 

Another difficulty is in connection 
with the coal problem. In 1939, chem 
ical industries used 600,000 metric 
tons of coal. This demand cannot be 
met under present circumstances, since 
domestic coal production has not 
reached prewar levels, and the quality 
of Hungarian coal is low. 


Resume Production 


In spite of the difficulties, produc 
tion of many chemicals has been rm 
sumed. Hungaria Vegvi Es Kohomu 
vek (Hungarian Chemical and Metal 
lurgic Works), Budapest, is manufac 
turing fertilizers, synthetic dves and 
glues, various acids such as sulphuric, 
hydrochloric and chlorsulphonic, caus 
tic soda, sodium sulphide, and sun 
flower seed oil. 

Peti Nitrogen Muvek (Nitrogen 
Factory of Pet), Pet, Hungary, pro 
duces carbon bisulphide and cthylenc 
trichloride; Hungaria Viscosa, Ltd 
added synthetic silk and cellophane ti 
the resumed activity of its chemica 
division. 

The Ipartermek Ertekesito Ltd 
Budapest, developed manufacture of 
ictivated carbon and wood flour. The 
gas company of the Citv of Budap« 
resumed production of benzol as on 
of their important byproducts and cd 
veloped the tar distillery. It is antic 
pated that domestic production of 
phenol, creosote and carbamide w 
help in reducing hitherto necessa 
imports. 


New Manufactures 


The Arzola Plants, Budapest, Me 
cur Ltd. and Nitrokemia Ltd.. Buc 
pest, together with the formerly m 
tioned Hungaria and Peti Nitros 
Muvek, introduced as new bran 
of domestic production of chemi 
the manufacture of anilin, acetani 
acid benzoic, phenacetin, phenate 
and furfurol, as well as svnthetic di 

The Dr. Balint Chemical Fact 
Budapest, and Superkemia Ltd., B 
pest, began manufacture of nickel 
phate and chemically pure silver com 
pounds. 

In the chemical field, State Contro 
projects have been confined to certain 
branches of the serum industry, but m 
plants are actually nationalized. ‘Ih 
government, however, is empowercd t 
fix prices and production is entirely 
controlled by the Minister of Agricul 
ture. 

In case of government contributions 
to plant-expansion costs, the State be 
comes co-owner in proportion to I 
investment. Distribution of products 


—_ 
| 
| 
| 
S 
\ 
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T.. I-R brand on a chemical pump assures you of a unit 
especially built for chemical service. You have a pump that will stay on 
the job because it has built into it years of research and field testing. 


Materials used will be right for your job—I-R chemical pumps have 
what it takes to run the whole pH scale, from hydrochloric acid to 
caustic soda. | 

Request complete information on these high-efficiency pumps built 
for long life on corrosive liquid service. 


OIL & GAS 


HOME THE RANGE 


AIR TOOLS 
COMPRESSORS 
CONDENSERS 
ROCK DRILLS 

TURBO BLOWERS 

CENTRIFUGAL PUMPS 


hy 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y.— CAMERON PUMP DIVISION 
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|-578 SERIES. 


IMMERSION 


8 FEATURES 


GENERAL CONTROLS 


CLEVELAND PITTSBURGH 


FOR COMPLETE SPECIFICATIONS REQUEST BULLETIN S0L-328-2. 


Protect your Gas Sampling 
against errors 


% Unsuitable, unprotected iron tubes may 
nullify your gas sampling, introduce seri- 
ous errors. Vitreosil (Vitreous Silica) tubes 
avoid all danger of contamination. They 
cannot rust. They are indifferent to ther- 
mal shock; chemically inert, non-porous. 
When properly protected, vitreosil tubes 
give long life. May be water-cooled. 


% The use of Vitreosil for Gas Sampling 
is fully covered in Vitreosi] Bulletin No. 3. 
We will be glad to send you a copy; also 
to answer any specific questions you may 
care to ask us. Write for Bulletin 3. 


 acos,\ The THERMAL SYNDICATE, Ltd. 


\ mate 


v/ 12 East 46th Street New York 17, N. Y. 


| exports and imports, are also subject 
to government control, and the State 
may establish corporations  (state- 
owned) for production of certain 
serums which the Minister of Agri- 
culture may specify. 

Similar measures have been sug- 
gested in connection with the produc- 
tion of fertilizers and chemicals for 
protection against plant parasites. 
Copper sulphate is now being manu- 
factured by Hungaria Vegyi Es Koho 
Miivek and carbon bisulphide by the 
Péti Nitrogén Miivek, Pét, Hungary. 
Besides these two plants, eight others 
are engaged in the manufacture of 
packaged specialties to be used against 
plant parasites. These products were, 
even before the war, subject to a lim- 
ited governmental control. ‘They may 
be distributed only if experiments of 
the Ministry of Agriculture have 
proved their efficiency, and the gov- 
ernment makes spot checks to ascer- 
tain that the approved material and 
the distributed products are identical. 


Soda Ash More Plentiful 
In Argentine Markets 


Suorrace of soda ash and caustic 
soda which only recently was critical in 
Argentina has been alleviated by the 
appearance of substantial quantities on 
the market 

Normal soda ash consumption in 
manufacture of glass, is about 40,000 
to 50,000 tons per year. This demand 
has not been met for some time. 

However, quantities of up to one 
thousand tons are being offered at 
prices from three to four times the nor 
mal value, and this is not considered 
prohibitive by manufacturers in view 
of the vital importance of the mate 
rial. The ash offered is mostly North 
American, but important lets are also 
being offered from France, Czecho- 
slovakia and elsewhere. 


Large Growth in Use of 
Rubber in India 


Devetorpment of a rubber price 
and import policy acceptable to both 
the producing and the processing in 
dustries is the task sct before the re 
cently-established Indian Rubbe: 
Board which met recently in Nev 
Delhi for its first session. 

Since 1939, when domestic con 
sumption was only 5,600 long tons out 
of a total production of about 16,00 
use has shot up to the point where C 
the current production of about 17, 
000 tons is insufficient. 

A total of 50,000 persons is em- 
ployed in the rubber-growing indust v 
and the market value of the crop ru 
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COMPLETE SELECTION OF TEMPER. 
ATURE RANGES AND SWITCH COM. 
FAST REACTION TO LIQUID TEMPER. 
ATURE CHANGE. Two-inch well | | 
4 to 15 Amp. switch rating. wT Te i 
Spitting” character SNAP ON Coven 
ASBESTOS GORD 
VITREOSI ==. 
IRON PROTECTOR VITREQSA TUE sh) 
7 ani 
We 
sist 
I 
? 


for Profit 


with ouncast pipe 


Superior corrosion resistance 
through range of alloys not 
available in seamless or 
welded piping. 


J Strength to withstand pressure 

THE THREE BOGEY MEN in piping systems are ond Seaton. 

corrosion, pressure and vibration. Lick them by installing 

400 dpuncast pipe. Productive work hours will increase, 
shutdowns and maintenance expense will hit bottom. 

400 dpuncast pipe is centrifugally cast of stainless steel— 


and there’s no question about its ability to resist corrosion. 


Long life —low maintenance. 


Sizes range from 2-in. IPS 
through 14-in. 


We have prepared a complete study showing corrosion re- 
sistance against a wide variety of acids, alkalines, salts, gases Can be produced to special 
diameters which may be 
required. 


FREE CORROSION CHART... mail coupon 


and temperatures. A copy should be of value to you, and is 


yours for the asking. Please use the coupon or write. 
. ELECTRIC STEEL FOUNDRY 
2143 N. W. 25th Ave., Portland 10, Oregon 


a 
Portiand 10, Oregon 


ELECTRIC STEEL FOUNDRY corrosion resistance 


2143 N.W. 25th AVENUE e PORTLAND 10, OREGON tome. 


OFFICES 


N iF. Add 
: CHICAGO, ILLINOIS LOS ANGELES. CALIF. SAN FRANCISCO, CALIF ress 


EUGENE, OREGON SEATTLE, WASH. 
HONOLULU, T. NEW YORK CITY, N.Y. SPOKANE, WASH. 
IN CANADA — €4(¢0 LIMITED, VANCOUVER, B. C. 
| je 
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xtender 
for Shellac 


and other imported resins 


Valite 7796-D 


NEW THERMOPLASTIC RESIN 


Discovered in the VALITE laboratories — now in full production — 
this new synthetic resin opens tremendous industrial possibilities as a 
low-cost extender and plasticizer for shellac and other imported resins... 


of shellac 


oil soluble form 


If your company uses shellac, 
VALITE 7796-D may provide the 
very answer you are sccking —a 
BETTER PRODUCT at LESS 
COST. 


WRITE US for more information, stating 
your particulor requirements. WE WILL 
GLADLY SEND sufficient quantities of 
VALITE 7796-D for your own labora- 
tory investigation, 


FULLY THERMOPLASTIC — completely recoverable 

UNIFORM QUALITY — scientifically controlled 

UNLIMITED QUANTITIES — for immediate delivery 

ATTRACTIVE LOW PRICE — less than half the current market price 


DESIRABLE SOFTENING POINT — 195° F. to 205° F. 
SOLUBLE — in mixed organic solvents. Tests indicate workability into 


Highly successful application by 
major manufacturers of phonograph 
records has opened the way to a mul- 
titude of other industrial adaptations, 
many of which are still undeveloped. 


EXCLUSIVE TRADE MARK 


VALITE CORPORATION 


DEPT. 55 
WM. £. MUNN 
SALES 96 Liberty St. 
AGENTS: New York City 6, N. Y. 
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400 W. MADISON ST. « CHICAGO 6, ILL. 


BARADA & PAGE, INC. 
Kansas City—St. Louis—Okla. City—Tulsa 
New Orleans—Dallas—Houston— Wichita 


to slightly more than $10 million 
Wavs and means are to be soug 
step up production for the Indian out 
put per acre of plantation is among 


the lowest in the world. 


to 


Russia Develops Supply 
Of Colloidal Sulphur 


AN EFFECTIVE preparation for hight 


ing blights and pests, called colloidal 
sulphur or gas sulphur paste, has been 
developed by the Scientific Inst 


for Fertilizers and Insectofungic: of 


the Soviet Nlinistrv for the Chemical 
Industry 
from coke-oven and produces gasc. In 


sulphur is obtaince 


stripping them of hydrogen sulphid 
by the arsenic-soda method. ‘To 1 

the sulphur soluble in water so it may 
be used for spraving, a one percent 
solution of sulphite cellulose is 


in the final washing out of the sulphur. 


Foreign News Briefs 
Distillers in Pernambuco State, B 
recently sold more than 500,000) ga 
ot non-dehyvdrated alcohol to | 


buvers. ‘This is the first 


export sale of alcohol of this tvpe 1 


by Brazil 


Despite a world shortage in vcget 
oils, Argentine farmers have 
by about 10 percent the acreags 
to linseed this veat Phe 
planting is 1,712,000 hectares « 
$2.6 percent of the last five-year . 
age 

Pyrites from the Norseman dep 
near Wiluna, Western Australia, 
be used by Wiluna Gold Mines Ltd 
developed by the compan 


residual gold in cyanidk 


| proce SS 
reCcOVCT 


ings. 


First Dutch plant for manufactur 
cellulose products will be establish 
at Deventer, Holland, after conclusion 
of a working agreement with An 
can Viscose Corp. Production is ex 
pected to start carly next year. 


An international exhibition devotcc to 
applied chemistry will be held next 
September at the Universite Du 
Travail Paul Pastur, Charleroi, 
gium. The Congress of Industrial 
Chemistry, organized by the As 
tion of Industrial Chemistry with 
headquarters in Paris, will take place in 
Charleroi at the same time. 


Three companies in France proc ict 
synthetic camphor with an annua! 
put of about 360 metric tons. At 
tempts are being made to increas 
duction which, at present, is not s 
ficient for home requirements. 


© DECEMBER 1947 ¢ CHEMICAL ENGINEERING 


CHE! 


THIS: 
| ~ooKING 
<¥ 
To 
Gan 
yet | 
x 
| 
| 
| 
| 


roof... HAMMOND-SPHERE . . . floating 


‘stainless and stainless-clad vessels 


WARREN PENNA. ANO PORT NECHES TEX. 
*VAPOR-LIFT denotes the exclusive Hammond 
design ofa lifter type roof, featuring extreme — 
simplicity, and is available A 
from 


ae # 
TWO PLANTS TO FABRICATE 
HAMMOND Ss ORAGE A KS 
CONE ROOF + FLOA ATING ROOF + VAPOR-LIFT* + LOW AND HIGH PRESSURE + ALSO VESSELS, STEEL AND ALLOY PLATE WORK Cm 
? 
& Soles Offices. NEW YORK - HOUSTON BOSTON PITTSBURGH AKRON DETROIT CLEVELAND 
— 
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‘NATIONAL’ 
CARBON 
LIKE WATER” 


for 
jpitators 
rostatic rail corrosion" 


with 
,t bes, be@ 
ing, 
grillage- 


quic 

a t 
te” Imperviov® 
with pipe, fittin 


SS with Carbon ... Graphite. . . and 
“KARBATE” Impervious Graphite! 


(' @ “National” Carbon, Graphite, and “Karbate” Imper- 


a } vious Graphite are the most efficient materials for 

st re handling sulphuric acid. Equipment made of these ma- 
AY. 4 terials is resistant to chemical attack by sulphuric acid 


up to 96% concentration. Moreover, it is light in weight, 
machinable, and mechanically strong. It is resistant to 
thermal and mechanical shock. There is no metallic 
contamination of the product. Both Graphite and 
“Karbate” Impervious Graphite have the highest heat- 
transfer rate of any practical material used in handling 
corrosive substances. 


alling prob- 


— Sp 
Acid jon-lined 
ed lems solved wit 
rov pine, yrotectec 
rators tallic Vapor condensers carbon oF 
in-Both Evape and no met baromett! corrosion 
heat-transfet rate “Ka te erosion nine? 
snatio ng elemet rophite 1 
contamin heatt! 9g 
rvious * parts. 
and auxiliatTy + 
— Ne 
ngers 
¢ Excho heat 
on Hea r igh- 
Piatin ~Sol fom ination with e 
O, “cut” etallic contam” resistant 
deg. Be. nical transfer, corrosion. hangers. 
kl economica y transte Graphite exc 
i y cool rv 
mixers, impe 


gs, an 


The terms “National” and “Karbate” are registered trade-marks of 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation Division Sales Offices: Atlanta, Chicago, Dallas, 


30 East 42nd Street, New York 17, N.Y. 


Kansas City, New York, Pittsburgh, San Francisco 
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THE CORROSION FORUM 


Edmond ©. Feller, SS\STANT EDITOR 


Sodium Chloride Versus 


Construction Materials 


Part IIL of a symposium in which typical materials 


of construction are evaluated for services involving 


sodium chloride. 
month. 


NICKEL, NICKEL ALLOYS 


W. Z. FRIEND 
International Nickel Co 
New York, N. Y. 


Inconel the 
alloys have a_ high 
e to sodium chloride 
solutions under practically 
ill conditions of concentration, tem 
perature and aeration. Monel, nickel 
and Ni-Resist are being used for a 
great many applications in the produc 
tion of salt and in its utilization in 

h processes as manufacture, 
caustic soda and chlorine production, 
od brining and refrigeration. Ap 

itions of Monel in salt production 
grainer rakes, boards, 


drain 
ters, filter cloth, pump rods and im 


ONEL, nickel, 
Ni Resist 


degree of resistanc 
ind brine 


soap 


n icle 


hoppers, chutes, centrifuges 
screens, rotary dryer linings and 
flights, screw convevors, elev: itor buck 


chins, shovels, picks, piping, evapo 
trator tubes, weighing and packaging 
machinery, and miscellaneous fittings. 
lhe usefulness of Monel in a number 
of these applications results from its 
resistance to abrasion by crystalline 
salt as well as to corrosion. — 
Nickel or nickel-clad steel is used 
uch equipment as salt dissolving 
inl brine storage tanks, soap lye treat 
ing and —— tanks, evaporator tubes 


and coils in such industries as soap, 
Caustic a food processing. The 
Ni-Resist austenitic cast nickel-iron 
alloys are used for such equipment as 
pur casings and impellers, valves 
inc cast pipe handling brines, and for 


bo ind plates of filter presses and 
rot salt filters. Type 1 Ni-Resist 
i Ni, 6 Cu) and Type 2 Ni-Resist 
-'' percent Ni) usually are used for 
service except where the parts 
are subject to severe thermal shock. 


Part IV will be published next 


under such conditions, the relatively 
high expansion coefficient of these 
two types may possibly make them 


subject to cracking, and the use of 
Type 3 Ni-Resist (30 percent Ni) 
having low expansion coefficient, is 
desirable. For example, in a filter 
press handling spent soap lye at 175 
deg. F. and washed out with cold 
water after cach filtration, it was found 
that Type 3 Ni-Resist was required 
for filter plates for this reason. 

Ihe results of a number of labora- 
torv corrosion tests in sodium chloride 
solutions are Fable I. The 
results of plant tests in connection 
with the production of common salt 
ire given in Table II. Other tests in 
the treatment of spent soap lve involv- 


shown mm 


Table I—Laboratory Corrosion Tests in 


NaCl Solutions 


Test 1. In air-saturated solution; 3.5 per- 
cent Ne ut 1; 86 deg. F.; 30 days dura- 
tion; velocity 16 ft. per mir 

Test 2: In air-saturated solution: 3.5 
percent NaCl; 212 deg 7 days dura- 
tion; quiescent 


Test 3: In air-saturated solution: 6 per 
cent NaCl; 86 deg. F.; 4 days duration; 
quiescent 

Test 4: In spray; 6 percent NaCl; room 
temp 30 days duration 


Test 5: In 10 percent NaCl! solution; boil 
ing: 12 days duration 


Test 6 In spray 20 percent NaCl; 1006 
deg. F.; 97 days duration 
Test 7: In spray; 20 percent NaCl: 95 


deg. F.; 62 days duration 
Test 8: In air-saturated solution; 26 per- 
cent NaCl; 187 deg. F.; 2 days dura- 


tion; velocity 16 ft. per min 
Test 9%: In saturated refrig. brine: 18 
deg. F.: 90 days duration. 
Test 10: In spray from above  refrig. 
brine; 18 deg. F.; 90 days duration 
Corrosion Rate, Mils Per Year 
Monel Nickel Inconel Ni-Resist 
Type 1) 
Test 1 1.0 1.0 v1 9.0 
Teast 2 
Teast 3 0.1 0 2 
Teast 4 0.05 
Test 5 1.7 
Teast 6 0.3 
Test 7 0.2 
Test 8 - - 5.4 
Test 9.... 0.06 0.1 0.1 3.0 
Test i0... 0.3 0.3 0.2 3.6 
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ing sodium chloride are covered by 
lable III. Inconel may occasionally 
be subject to locallized attack or 
pitting in hot chloride solutions under 
low velocity conditions. Such attack 
when it does occur, usually is shallow 
and non-progressive, and serious pitting 
is not common. Inconel-clad steel 
evaporators with Inconel tubes have 


Table Il—Plant Corrosion Tests in 
Salt Production 


Test 1: In vapor section of tubular salt 


evaporator; 210 deg. F 210 davy- 
duration 
Test 2 


In vapor under hood of Alberger 

evaporator 120 deg FE days 
duration 

Test +: In salt grainer, 
sol. plus crystals; 180 deg 
duration 

Test 4: In salt grainer inlet; alternat 
exposure to sat. sol. and to steam and 
air: 200 deg. F.: 30 days duration 

Test 5: In saturated brine and salt cake 
beneath grid of Oliver filter; 200 deg 
145 days duration. 

Test 6: In saturated salt slurry in chute 
of Oliver filter; aerated: 90 deg. F.; 90 
days duration 

Test 7: In saturated brine leaving Oliver 
filter; 100 deg. F.; 28 days duration 

Test 8&: In spray of saturated brine and 
air in pit beneath centrifuge: 190 deg 
F.; 180 days duration. 

Test 9%: In saturated mixture of Na! 
and KCl! in potash refining; at brine 
surface in tank: 120 deg. F.; 31 days 
duration 

Test 10: In natural brine containing :; 
percent NaCl and 4.5 percent KCI being 
pumped at velocity of 1 ft. per sec.: 
70 deg. F.; 35 days duration 

Test 11: In brine containing 225 gpl 
NaCl and 160 gpl. KCl with 20 percent 
crystalline NaCl in suspension ; aerated ; 
velocity 30 ft. per min. ; 130 deg. F.; 45 
days duration. 


immersed in sat 
F.: 60 davs 


Test 12: In rotary salt dryers; oi) fired: 
dry end 

Test 13: In rotary salt dryers: oil fired 
wet end 

Test 14: In rotary salt dryers; steam 
heated; wet end 

Test 15: In mixture of sodium, calcium 


and magnesium chlorides being evapo- 
rated to 28 percent total chlorides i: 
evaporator; boiling under vacuum; 166 
deg. F.; 31 days duration 

Test 16: In mixture of calcium and mag- 
nesium chlorides being evaporated to 
50 percent total chlorides in evaporator ; 
boiling under vacuum: 26 days duration. 


Corrosion Rate, Mils Per Year 


Monel Nickel Inconel Ni-Resist 
Type 1) 
Test 1 0.2 0.2 0.1! 0.3 
Test2.... —— - 3.5 
Test 3 0.2 0.2 0.1 0.4 
Test 4 2.6 2.3 1.3 1.9 
Test 5 0.2 - _ 16 
Test 6 6.0 3.0 1.6 8.0 
Test 7 1.8 3.3 5.0 
Test 8 0.1 — 
Test 9 1.5 0.7 0.07 3.0 
Test 10 0.5 1.2 0.08 3.7 
Test 11 3.3 2.9 2.08 3.3 
Test 12 11.0 - —~- 
Test 13 14.0 
Test 14 1.1 - - 
Test 15 0.6 0.7 0.14 2.7 
Test 16 2.0 2.7 0.1 3.7 


' Pitted to maximum depth of 8 mils (0.008 in.). 
? Pitted to maximum dept of 15 mils. Pitted 
to maximum depth of 7 mils ‘ Pitted to maxi- 
mum depth of 5 mils, 
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We and of wane of been used successfully for evaporation 

TIMBER storage tanks, pressure vessels. ele- of magnesium chloride solutions. 
vated tanks etc., for the chemical. tex- Monel, nickel, Inconel and the Ni 


TREATING tile and timber treating industries. A Resist alloys are usefully resistant to 

large, experienced engineering depart- corrosion by sea water. With Monel. 
ment is at your service. Write us for 

nickel and Inconel, conditions of rela 


CYLINDERS ar tively high velocity are most favor 


In stagnant exposure the accumulation 
of marine organisms may induce 
pitting of these materials. Monel 1 
used for such equipment as sea water 


1) 


pumps, rods and valves, boat propeller 
shafts and a wide varictv of marin ; 
fittings. Ni-Resist is used for pumps, 
valves, piping and other equipment 
where a cast material is required 

None of these is subject to stress 
corrosion cracking in chloride solu 
tions. 


Table I1I—Plant Corrosion Tests in Proc- 
essing of Sodium Chloride Solutions 
Resulting from Soap Manufacture 


Test 1: In treating tank during T 
treatment of spent soap Ive: to mixt 
of 13 percent NaCl and 4.5 Det 
giveerine is added 150 Ib. of 
HCl and 75 Ib. of 17 percent alur 
sulphate per 30,000 Ib. soap Ive 0 

167 days duratior 

Test 2: In treating tank during al! 
treatment of acidified soap Ive conta | B 
ing 12 percent Natl and 4.5 pet t 
glycerine 2 Ib of 50 G 
added to 30,000 Ib. of solution: 166 A 
deg. F 123 days duration. 

Test 3: Specimen 20 from tor w 
treated soap lve storage tank 
nately immersed and exposed to \ B 
Approximate compositior per 
glvcerine 13-16 percent Natl 


eg. F.); 105 days duratior Is 
Test 4: In liquid above top tuly et ~ 
evaporator during evaporat Ri 
| treated soap lye; initial concentrat 
| 13 percent NaCl, 4.5 percent gly 
final concentration: 8 percent Nat ‘ i oil 
percent glycerine 175 dew. F ‘ ‘ 


WRITE FOR | duration under vacuum ' 
Test 5: tank 


In through wil 
MERCER glycerine slurry from crude 

x | evaporator circulates to Bird centrifu- 
gal composition of liquid 24.9 pe t ! 
Nacl, 34.3 percent glycerine, 1.8 per- 
cent 0.001 percent fre: N 
composition of crystalline solid 1 


percent NaCl, 16.1 percent NaeS0O; 
tated with air; 100-220 deg. F. (av: | 
150 deg. F.): 30 days durat j 
mersed in slurry approximatels | 
| 


third of time: subiect ft 

| feed pipe balance of tims 

Test 6: In salt brine tank in 
salt recovered from glycerine «¢ 
rator heated by live stean 
100-200 deg. F.: 78 days duratior 


Corrosion Rate, Miles Per Year 


Monel Nickel Inconel Ni-Resiet ajat 


8 
. 


* Pitted to maximum depth of 7 mils. 


Mercer plant is equipped 
PERFORMANCE—PROVEN FEATURES PROTECTIVE COATINGS 


Multiple washing tones. Evenly formed fil- tests made with 
tered coke. Voried thicknesses. Automatic somples of your ost of the work that has Deen §& 
coke discharge. Continuous filter medium moterials. Inquire ] rotcct 
- done on the use of pro 
cleansing. Low power consumption. about this service 
| coatings in the presence of H 
| chloride or sodium chloride brincs 4 


been done in connection wit) 


MERCER ENGINEERING WORKS, INC. posure to sea water conditions Phe 9 


REPRESENTED BY MERCER-ROBINSON COMPANY, INC. ; : . not 
that 30 CHURCH STREET, NEW YORK 7. & Y information secured in sea water is 2 —— 
Carries necessarily applicable to problems ™ 
Weight” Soles Offices in Principol Cities volving the handling of sodium chic : 
— ride solutions that are relatively ster FE 
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| 
NewnanGa. 
TANKS TOWERS CYLINDERS VESSELS 
| 
low-cost Efficient Continuous Suction Process File, | 
| — 33 
Model No. 50 
= Mercer Filter Arrange for Test 
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BRONZE 
GLOBE AND 
ANGLE VALVE 
with 
Bronze Disc 


Screwed-in Bonnet, integral seats 

Rugged, compact with exceptional 

resistance to pressure and pipe 

ins. For steam, water, gas and 
125 Ibs steam pressure 


| 


Valves highlighted here. 


Fig. U-O1 
150 Pound 
COMPOSITION DISC 
GLOBE VALVE 


REGRINDING 
Globe, 
Angle 
and Cross 


Bronze disc—integral seat 


union 
bonnet—200 and 300 pound pres- 
sures. For higher pressure service 
where composition discs are not 
satisfactory 


W 


ks bronze valve 


7’ MANY VALVES FOR MANY SER- 
VICES can be selected from the 
broad range of Fairbanks Bronze 


Made for 
pressures from 125 to 300 pounds, 
Fairbanks Valves are available with 
screwed or flanged ends also with 
Faircoseal ends for Silbraz joints. 


ights of © 


many se 


or night. 
Consult your distributor for all 
valve installation requirements. ie 


Renewable composition disc, slip-on holder, two-piece 
Union Bonnet. Radial joint assures pressure tightness. 
... Makes dismantling quick and easy for disc renewal. : 
Has excellent record on oil, gas, stearn, water, or air 
lines where composition discs are suitable. 


Adequate stocks 0 
and mill supplies as well as 
Valves are available as nee 


RENEWABLE 
REGRINDING 


Globe and 
Angle 


Nickel alloy seat and disc—union 
bonnet 200 and 300 pound pres- 
sures. For more severe services 
on steam, water, oil, gas and air. 


The Fairbanks distributor performs 
rvices for many industries. re 
f all types of piping 
Fairbanks 


PLUG DISC 
AND SEAT 
Globe and 


Angle 


Renewable hardened nickel alloy 
seat and disc~-200 pound pres- 


sure. For 


service requiring close regulation 


of flow. 


ded, day 


throttling and other 


. 
| f Fig. 
0228 
NON-RISING RISING OUTSIDE 
STEM STEM SCREW UNION 
| Gate | Gate AND YOKE BONNET 
Valves | Valves Gate Valves Gate Valve 
Screwed bonnet — solid wedge — | Screwed bonnet — split wedge — Screwed bonnet — solid wedge — Non-rising stem —nickei alloy 


per seat 125, 150 and 300 
ind pressures. For full flow of 


eam, water, oil and gas. 


solid wedge for 125 and 150 
pound pressures. For steam, wa- 
ter, oil and gas. 


taper seat — 150 and 300 pound 
pressures, where operating 


Fig. 0601 


SWING CHECK VALVES 


H 


rizontal—renewable bronze 

125, 150, 200 and 300 
pound pressures. For maximum 
flow of steam, water, oil and gas. 


Fig. 0616 


LIFT CHECK VALVES 


Horizontal—angle. Renewable 
composition disc for 150 pounds 
—regrinding bronze disc for 200 
and 300 pounds. To prevent re- 
turn flow. Positive vertical lift 
of discs. 


further information, write the Fairbanks Com 
pany, 393 Lafayette Street, N. Y. 3, N. Y., or 


Boston 10, Mass.; Houston 2, Texas; Pittsburgh 
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threads must not contact fluids. 


American industry 


wedge-— integral seat—200 pound 
pressure. For higher pressures on 
steam, water, oil and gas. 


flows through 


Booths 469 and 470. 


Don't miss our exhibit at 8th International Heating 
and Ventilating Exposition, New York, N. Yi... 
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Stills, Retorts, Electrodes and other 
Special Process Equipment to order. 


Laboratory Wares of all description. 


Sheet, Wire, Tubing, Gauze and 
Fine Foils. 


Salts and Solutions. 


Platinum Metal Catalysts —Concen- 
trated forms and on carriers. 


Paliadium, Iridium, Osmium, Rho- 
dium and Ruthenium. 


We pay highest prices for scrap 
platinum and have facilities for 
prompt recovery of spent plati- 
num and palladium catalysts. 


Re. 


Sheet, Foil and Ribbon, pure and in 
alloy. Seamless Tubing. Leboratory Ap- 
paratus and Process Equipment. 


Karat Golds. Fine Gold Anodes. 


Fine, Sterling and Coin. Sheet, Wire, 
Circles and Foil. 

Fine Silver Anodes. Rolled, Cast or in 
Shot Forms. 

Silver Brazing Alloys and Fluxes for 
every industrial requirement. 


WE INVITE YOUR INQUIRIES AND WILL SEND ON REQUEST FOLDERS: 
C-20, “Platinum, Gold and Silver for Science, Industry and the Arts” 


C-21, “Platinum and Palladium Catalysts”. 


The living organic life in sea water has 
a deleterious effect on many organic 
coatings. Most paint film materials 
have fairly good resistance to sodium 
chloride solutions, and the main difh- 
culty in trying to protect equipment 
against fog or solutions containing so 
dium chloride is the penetration of the 
film and subsequent corrosion and 
rusting of the parent metal. The oleo 
resinous varnishes, with either a drving 
oil plus a natural resin or a synthetic 
resin, have good resistance. Spar var 
nish has been widely used,.and the 
chlorinated rubber base varnishes have 
been quite successful. Most of the 
plastic base paints have good resistance 
to sodium chloride solutions including 
the phenol formaldehyde resins, the 
melamine formaldehyde, the urea for 
maldehydes, the polyvinyl chlorides, 
the vinylites and the alkyds. Some of 
the tar base paints have shown excel 
lent resistance to sodium chloride 
brine. 

Brine storage tanks or any other use 
in constant contact with sodium chlo 
ride brine must have a very good sur- 
face preparation. It is usually desirable 
to use a suitable primer and enough 
coats of the material chosen so that 
there will not be penetration of the 
film by the brine or water vapor. The 
baked-on coatings have been mor 
successful than the air-dried coatings 

Some evidence indicates that whit 
lead is not a desirable pigment for us 
in contact with sodium chloride 
brines. Substitution of blanc fixe for 
white lead in the Navy's specification 
for battleship gray, gave improved life 

The author of this article is with 


large chemical company which uses, but 
does not produce protective coatings 


RUBBER LINING 


O. S. TRUE 


U. S. Rubber Co. 
New York, N. Y. 


CHLORIDE has very litth 


| 


effect on either natural or syntheti 
rubber and may be handled by either 
soft or hard linings. Selection of typ« 
of lining will be dependent upon set 
ice conditions, principally upon ope: 
ating temperatures. 

At high temperatures, heat aging ot 
the lining is the important factor, and 
the best service life is obtained from 
specially compounded ebonite co 
pounds. Concentrated solutions of s 
dium chloride can be successfully han 
dled with compounds of this type at 
temperatures up to 220 deg. F. Satis 
factory commercial installations have 
been made in crystallization tanks 
operating at temperatures up to this 
maximum. 

Rubber-covered agitator equipment 


has also been supplied. Rubber-lined 


Nec 
SILVER L— 
| 
AMERICAN 
PLATINUM WORKS 
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Dempster Engineers developed the Dempster-Dumpster Type 
“ARLF" to meet a manufacturer's problem in handling large 
quantities of bulky, cumbersome loads in an efficient and eco- 
nomical manner. Adaptability to the widest variety of 
materials and uses soon gained general acceptance for the 
“ARLF" and today it is providing efficient materials handling 
in some of the nation's leading industrial plants. 

Looking at the installation illustrated on this page, it is easy 
to visualize the tremendous savings in payroll, maintenance and 
operational expense that result when one man and one truck 
handles 25 bodies, each having a capacity of 21 cubic yards. 

At left, the four pictures, from top to bottom, show how the 
truck hoisting unit handles a body. First: Truck Hoisting Unit 
prepares to pick up body. Second: Operated from controls 
in the truck cab, the hydraulic hoisting unit lifts the load ver- 
tically. Note how the automatic hydraulic stabilizing jacks 
provide perfect balance for the load. Third: Load moves 
forward to carrying position on the truck for hauling. Fourth: 
At destination, body is dumped by tilting, or load can be 
lowered to the ground without being dumped. 

Dempster-Dumpster bodies of capacities from | to 21 cubic 
yards are made in the form of tanks, racks and open or closed 
for use with every type of material whether it be gas, liquid 
or solid. So regardless of the type or size of material you 
handle, it will pay you to investigate the Dempster-Dumpster 
System. A letter from you will bring illustrated literature and 
full information on this remarkable system of materials handling. 


TRADE MARK REG. 


DEMPSTER BROTHERS, Inc. 


a | 1127 Springdale, Knoxville 17, Tennessee 
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Install a Deming 
TURBINE PUMP 


What is WATER costing your company? 
It's a question many companies are asking 
themselves in these days of mounting costs of 
doing business. Their search for ways and 
means of reducing costs wherever possible 
automatically leads to such items that CAN 
be controlled by proper action. The cost of 
WATER is one of those items. 


Conclusive evidence that many companies, 
where Deming Deep Well Turbine Pumps are 
installed, are saving thousands of dollars 
annually is available to you upon request. In 
several cases, the complete cost of drilling 
a deep well, installing the Deming Turbine 
Pump, and all related costs of operation, 
maintenance, depreciation on the investment, 
etc., have been paid for by SAVINGS during 
the first year. 


Write for illustrated 
BULLETIN 4700-8 


Deming Deep Well Turbine 
Pumps are built for wells 4" to 
16" or larger, Capacities range 
from 15 to 3,000 gallons per 
minute. Features of construction 
are described in a 20-page, 
8'/." x II" bulletin, 
Copy on request, 


THE DEMING CO. 


218 BROADWAY 
SALEM, OHIO, U.S.A, 
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pipe and fittings have been success- 
fully used for recirculation of brines 
in chlorine manufacture 


LEAD 
H. M. CHURCH, JR. 


Lead Industries Assn. 
New York, N. Y 


R* ELLENT service records are char 
acteristic of metallic lead products 
when used to resist corrosion by salt 
water, spray or seaside atmospheres 
here is some corrosion of lead from 
sodium chloride but this is so slight 
that vears of useful life are obtained 
from lead pipe, valves, boat keels 
sinkers, and sheet lead in variou 
forms. ‘The latter serves as tank lin 
ings, protective roofing, caps for wood 
piling, and a host of other uses where 
the low corrosion rate of lead means a 
long life of protective service 
Lead shows only slight corrosion (4 
or 5 mils per vr.) when exposed to 1] 


normal sodium chloride and practically 


no corrosion when exposed to. salt 


spray. Corrosion resistance of lead 


} 
salt water is well illustrated bv th 


wide use of lead pipe in handling 
water supplics to aquariums through 
out the country. Tropical salt wat 
fish were put on display in 1927 in the 
Miami (Fla.) Floating Aquarium. The 
original piping was not lead and served 
only 18 months before requiring 1% 
placement. Corrosion in the origin 
pipe so clouded the water that th 
specimens could not be distinguished 
This was completely corrected by 
use of lead pipes, cocks and valves 
throughout. 

Among an extensive list of aquar 
ums using lead for salt water corrosior 
resistance is the Shedd Aquarium 
Chicago which was completed in | 
or 1930. Aquarium authorities 
cently assured us there is no question 
but that lead pipe had given satisfa 
tory service. The only physical change 
observed is that an undisturbed lining 
of lead oxide or lead oxvchloride h i 


formed within the pipes. All the wat 
used for both fresh and salt water fish 
is handled in lead pipe and val 
ranging in size from 4 in. to 6 in. T) 
water, shipped from off the Florida 
coast, is circulated through liter 
miles of lead pipe. Unsightly staining 
of the white Georgia marble build 
from moisture is prevented by liberal 
use of lead for roofing and decorat 
trim. (This practice is especially tvp 
of seashore areas subject to salt spra 
Over a period of four years lead 
were exposed in Bristol (England 
Channel and the corrosion rates fo! 
soft lead and 1.6 percent antimonial 
lead were less than 0.3 mils per ¥! 
There was no localized attack on these 
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Chemicals 
That Make Thousands 


V LIQUID CHLORINE 
VY CAUSTIC SODA 
VY MURIATIC ACID 


Samples of Caustic Soda, as it comes from the Hooker “S” Cell. 
are checked carefully in the laboratory for strength and purit 
Hooker chemicals numbering over a hundred, and thousands of other 
products get their start from Caustic Soda, Liquid Chlorine and 
Muriatic Acid made by Hooker. Your supplies of these basic heavy 
chemicals are made possible to a large extent by the Hooker Type “S” 
electrolytic cell, designed and developed by our own engineers. 
Caustic Soda, Liquid Chlorine and Muriatic Acid are produced 
and shipped from our plants at Niagara Falls, New York, and 
Tacoma, Washington. Helpful technical service and prompt shipping 
are corollary to the uniform high quality of these Hooker products. 
Data sheets and other literature describing Hooker Chemicals 
are available upon request. If you don’t have our latest General 


Products List, Bulletin 100, why 


not write today for your copy ? 


HOOKER CHEMICALS 


ELECTROCHEMICAL 
Aluminum Chloride Paradichlorbenzene Monochlorbenzene Sodium Benzoate Sulfur Chlorides Sodium Sulfide Sedium Sulfhydrate 


COMPANY 


5 Forty-Seventh St., Niagara Falls, N. Y. 
New York, N. Y. Wilmington, Calif. Tacoma, Wash. 
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Reduce your 
filtering costs! 


IMPREGNATED 
COTTON FILTER FABRICS 


—last longer 
—reduce overhead 
—increase output 


HERE’S WHY 
@ Resistant to corrosive action 
of caustic and alkaline solu- 
tions 


@ Mildew and rot resistant 


@ Frequently outlast untreated 
fabrics three to one 


@ Maintain filtering capacity 
@ Smooth surface 

@ Cakes come away easily 

© Reduce gumming 

Fewer washings required 


@ More continuous press op- 


eration 
@ Less shrinkage on press 
Non-capillary 
@ Better filtration 
© Soft, flexible—sew easily 


FREE TRIAL 


Send us, prepaid, a roll 
of your cloth for finish- 
ing. Try it under actual 
plant operation. 


Information and Samples on request. 


METAKLOTH 


COMPANY 
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bars which were submerged 93 percent 
of the time. 

Another use for lead in contact with 
sea water is for soil and waste pipes 
aboard ocean-going liners where fresh 
water must be conserved and salt water 
is used for flushing with a resulting 
corrosion problem. In the four 17,000 
ton luxury liners built in 1932 for the 
Grace Line, extensive use was made of 
lead for handling salt water. Space is 
at a premium in shipbuilding and 
flexible lead pipe is easily bent around 
obstacles and is less subject to damage 
from engine vibration and ship move- 
ment and buffeting. Aboard ship sheet 
lead was also used to line refrigerator 
rooms and for flashing in the joiner 
work on deck for its high resistance 
to sea air and sea water corrosion. 


PRECIOUS METALS 


E. F. ROSENBLATT 


Baker and Co., Inc. 
Newark, N. J. 


Silver: Silver is recommended as a 
material of construction exposed to 
the corrosive influence of sodium 
chloride solutions where high purity 
of the solution has to be maintained. 
Silver clad material mav be used where 
solid silver construction is too expen 
sive. Great progress has been made 
in the production of electrolytic silver 
coatings free from pin holes. 

Silver exposed to boiling sodium 
chloride solution loses approximately 
0.14 mils per yr. increasing to approxi- 
mately 2.8 mils per yr. if sodium 
chloride solution is acrated. 

It is interesting to learn that silver 
piastres recovered from a sunken Span- 
ish ship of the 17th Century were al- 
most entirely converted to silver 
chloride showing that silver is not 
resistant to sea watcr. 


Vcry 

Molten sodium chloride attacks silver 
rapidly. 
Gold: Gold in a boiling sodium 


chloride solution shows no loss even 
if the solution is aerated. Molten 
sodium chloride attacks gold appre- 
ciably, the metal being dissolved at 
a rate of approximately 22 mils per 
yr. at 850 deg. C. 

Platinum: Platinum is more resistant 
than gold or silver to sodium chloride 
in solution or in the molten state. 
It has been used as the container in 
the production of large synthetic opti- 
cal crystals from molten sodium 
chloride, and is to be recommended 
for use with sodium chloride at high 
temperatures whenever extreme purity 
is required. It is completely inert 


' even under the highly corrosive con- 


dition of an anode in an electrolytic 
bath. Platinum clad anodes there- 
fore are used in the manufacture of 
chlorates and perchlorates from sodium 


chlorate solutions. New developments 
foreshadow the use of platinum in the 
production of chlorine, in the form of 
an extremely thin layer of platinum on 
an inert metal. 

Palladium: Palladium is highly resist- 
ant to boiling sodium chloride solu- 


tions. Acrated or unaerated, it shows 
a loss of only 0.05 mils per yr. It is, 
however, strongly attacked by molten 
sodium chloride, the average loss be- 
ing approximately 12 mils per yr. at 
850 deg. C. 


TANTALUM 
LEONARD R. SCRIBNER 


Fansteel Metallurgical Corporation 
North Chicago, Ul. 


HILE many materials are sufh- 
ciently resistant to sodium 
chloride for most practical purposes 
under usual industrial conditions, tan- 
talum is one of the few metallic ma 
terials not attacked at all by aqueous 
solutions of sodium chloride at any 
concentration or temperature under 
atmospheric pressure. 

In its immunity to sodium chloride, 
tantalum does not depend upon the 
stability of any insoluble chloride film. 
Mixtures of other substances of an 
acidic nature with sodium chloride 
rarely have any effect upon tantalum, 
although solutions containing fluor 
ides or substances which hydrolyze to 
alkalis may attack tantalum. Tests 
should be made if the presence of any 
such substance is suspected. 

Tantalum is recommended as a 
material for heat exchangers, heaters, 
coolers or condensers in operations, 
pharmaceutical or C.P. preparations 
for example, where there must be no 
contamination of product due to me 
tallic corrosion. It is also recom- 
mended for other sodium chloride op 
crations where corrosion is so severe 
that the alloys usually employed can 
not be used. 

Ihe destructive effects of sodium 
chloride solutions are greatly increased 
by the presence of free chlorine in 
solution. This condition is usualls 
found in chlorine-alkali cells and asso 
ciated equipment where heated brin: 
containing free chlorine becomes sufh 
ciently destructive to constitute a co 
rosion problem of real magnitude in 
brine coolers. A tantalum brine coolc: 
of the shell and tube type has been 
placed in service and promises to be 
an effective solution to this troub! 
some problem. 

Bromine and iodine compounds 1 
sodium chloride solutions are also c« 
structive to many materials, but hav« 
no effect whatever on tantalum. ‘Tan 
talum equipment is used regularly in 
the purification of bromine and iodine 
products from salt solutions. 
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OF EXPERIENCE 


Dan Gutloeben, ENGINEER 


FOOD PACKAGING got its. start 
towards its present state of perfection 
through the urge to improve the qual- 
itv and the cost of the universal break- 
fast beverage that associates with the 


great American doughnut. Coffee 
beans were stocked by the country 


grocer, both green and roasted, in 
large burlap bags from which he drew 
into the common weighing scoop ac- 
cording to orders from the customer. 
Ihe same scoop was used for every 
purpose and got an occasional scour- 
ing by a charge of nails or wire fence 
staples. However, the “store keeper” 
usually avoided promiscuous contact 
with the bare scoop by the interven- 
tion of a paper wrapper. The big, soil- 
absorbent jute or burlap coffee bags 
rested on the floor and, along with 
the sugar and cracker barrel, served as 
lounges for the political philosophers. 
The evolution from the barrel to the 
sanitary factory-scaled paper bag is an 
interesting tale and at the verv begin- 
ning of it there stands the name of 
John Arbuckle, one of the robust 
characters in American merchandising. 


ARBUCKLE’S IDEA was that mar- 
keting coffee beans in the green state 
was wasteful both as to material and 
quality. Around 1865 he proceeded 
to develop equipment that roasted the 
beans in suspension in heated air in 
order to avoid the deleterious local 
scorching by contact with hot metal. 
[his imparted a superior flavor and, 
to retain this flavor, he glazed the 
beans with egg white and then packed 
them while warm in tight paper bags. 
His competitors derisively called them 
“little bags of peanuts.” Towever, the 
packages and the aroma pleased the 
housewives and “Arbuckle’s Ariosa 
Coffee” became known in every state 
in the union. By 1890 the demand for 
packages had grown so great as to 
make hand operation unwicldy. 
Arbuckle sought to improve his capac- 
ity and price position by mechanizing 
the operation. Furthermore the pure 
foods agitation emphasized the adver- 
tising value of the slogan “untouched 
by human hands.” 


AN AUTOMATIC packaging ma- 
chine had been built in 1889 by one 


Henry EF. Smyser for a Philadelphia 
tobacconist to fill small cotton bags 
with tobacco. Arbuckle sent Manager 
Gilmore to Philadelphia to iny estigate. 
This resulted in the purchase of the 
patent rights as respects food pack- 
aging and the transfer of Smyser to 
Brooklyn. Arbuckle provided a gen- 
crous stipend and a spacious and well 
equipped machine shop on his prop- 
erty at the coffee plant. He furnished 
a staff of skilled artisans to do Smy- 
ser’s bidding in order to free the mas- 
ter mind for the development of his 
wizardry. Arbuckle’s only stipulation 
was that his bags were to be of paper 
to maintain the design which through 
the years had attained favor in the 
eyes of the housewives. 


UNDER THESE favorable circum- 
stances Smyser proceeded patiently 
through the vicissitudes of discourage- 
ment and elation. Eventually he ar- 
rived at the stage where the machine 
filled and closed an occasional bag 
successfully and then reverted — to 
failure. He became greatly depressed 
and told Arbuckle that he could not 
build a mechanical filler. It was useless 
to continue. Arbuckle replied that if 
the machine filled one bag success- 
fully, it was a good machine. The 
failure to repeat was the fault of the 
designer. 


THE PERPLEXITY that harassed 
Smyser most was the appliance that 
conveyed the glue from the glue plate 
to the paper. This device was anal- 
ogous to an arm having fingers which 
alternately made contact with the 
plate (upon which a film of glue was 
spread) and the stack of paper sheets 
destined for the folding machine. As 
the arm lifted upward, one sheet ad- 
hered to the fingers and was delivered 
by an appropriate movement to the 
folder. ‘The folding apparatus then 
clasped the sheet while the fingers 
pulled away, leaving a daub of glue 
along the lines where it was needed 
for cementing after the paper had 
been folded over a form. 

The fingers on the return trip in- 
variably trailed a thread of glue that 
spread like cobwebs over the machine. 
Day after day Smyser sat at his desk 
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testing glues of every quality and from 
every source. He painted a spot on his 
desk with glue and hour after hour he 
sat there wigwagging his index finger 
up and down from the spot. Always 
when he lifted his finger a string of 
glue followed. He par) nc get a clear 
break because of the viscous nature 
of the glue. ‘lhe practice of alternately 
touching the glue-painted spot and 
lifting continued interminably. 

One day, with his head humped 
low on the desk so as to bring his 
trial-and-error operation within his 
line of sight, his mind was rigidly ab- 
sorbed as usual in the exasperating 
behavior of the stalactite which inevi- 
tably adhered to his seesawing finger. 
At one split second when his finger 
touched the glue, Manager Gilmore 
burst through the door. The sudden 
creak startled Smyser and his finger 
came up reflexively with a jerk, while 
his head turned to the door. After 
the interruption his eyes returned to 
his task and lo! the stalactite was ab- 
sent! He repeated the jerk and then 
let out a terrific yell. “I’ve got it! P’ve 
got Then for Gilmore's benefit he 
continued the performance with his 
finger jumping up from the glue with 
a jerk and each time the glue broke 
clean and there were no strings. The 
instantaneous timing of his finger on 
the glue with Gilmore’s indiscreet en- 
trance at the door had brought the 
solution to Smyser’s mind. 


PERFECTION was eventually 
achieved. The success of coffee packag- 
ing suggested buying sugar in bulk 
and marketing it in 2- and 5-lb. paper 
bags. The wide-flung Arbuckle mer- 
chandizers developed sales to vol- 
uminous and profitable proportions. 
The machines, built under the instinct 
of a blacksmith, were rugged and effec- 
tive and, moreover, Smyser built a 
scale of amazing accuracy. 


THE ORIGINAL PACKAGE had 
two colors while Arbuckle wanted 
three, namely, black, red and yellow. 
General Hoe had never built a press 
that printed more than two colors and 
said that further multiplications would 
be impracticable. Arbuckle insisted 
that if a machine could be made for 
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SUNDEX RUBBER PROCESSING 
ee wit 
na 
Gives Greater Strength and Wear-Resistance to GR-S Stocks for Heavy Footwear by 
ex 
A manufacturer of heavy rubber footwear recently tested samples of GR-S cre 
rubber made with Sundex 53, and samples made with three other products, trat 
including his regular processing aid. In every case the rubber that had ow br 
been plasticized and softened with the Sun product had better tensile in 
strength and gave better results in elongation and abrasion tests. P 
A saving of $2,000 a year was effected in this plant as a result of a. 
changing to Sundex 53 — a higher quality product that costs less. pac] 
Sundex 53 is clean, uniform and easy to handle. |i can be of t 
used in making various colored rubbers (other than white) without caus- bag 
ing discoloration. 
For practically every type of rubber there is a Sun processing PART pac! 
aid that will speed up manufacture and improve quality. They do not cause ne ee Ge. ea - con: 
surface bloom even in exacting products like chemically-blown sponge a ats ever 
rubber, white sidewall tires and pastel-colored articles. For full information PROD bg [ ik ~) 


about Sun's “Job Proved" rubber processing aids, write Department CE-i0 


SUN OIL COMPANY «+ Philadelphia 3, Pa. 
in Canada: Sun Oil Company, Ltd.— Toronto and Montreal 
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two colors, it could also be made tor 
three and thus his demand became the 
stimulus to the construction of the 
multicolored printing press. Arbuckle’s 
annual requirement was over 100 mil- 
lion bags. 


THE SMYSER MACHINE contin 
ued for years without competition to 
render efhicient service. The label on 
the bag specified the quality and the 
weight. After the promulgation of Dr 
Wiley’s Pure Food & Drugs Act, Mar 
tin E.. Goetzinger, business adminis 
trator of the Arbuckle industries, pre 
sented himself in Washington to se 
cure Dr. Wiley’s approval of the long 
used label. Goetzinger declared that 
the quality concerned the health of 
the customer and he could therefore 
contemplate no tolerance short of 
perfection. One the other hand the 
weight is a physical thing that affects 
the customer's pocketbook He 
thought the spirit of the law would 
be satished if the general average were 
correct so that there would be no con 
sistent shortage nor a consistent over 
weight. He contended that the pack 
aking of spices at $4 a pound de 
manded a greater degree of accuracy 
than was warranted, for instance, with 
sugar at 44¢. Moreover, if the same 
degree of accuracy were required in 
weighing a barrel of sugar as is de 
manded for a one-ounce package of 
spice, the cost would rise and the cus 
tomer’s pocketbook would be adverse 
ly affected. Wilev felt some 
and suggested that interpretation 
should be sought by wav of the Su 
preme Court. Goetzinger. however, 
expressed an aversion to the Supreme 
Court getting between Wiilev§ and 
himself. Wilev agreed to send inspec 
tors to the Arbuckle plant to check 
the performance of the scales 


confusion 


THE SCALE BUCKET was filled 
from a chute and when the bucket 
descended to the position of balance 
with the counterweight, the gate 
snapped shut. At that instant the 
bucket contained the desired weight 
exactly but this was subsequently in 
creased by the amount of product in 
transit between the gate and_ the 
bucket. Adjustment was made by trial 
ind error which was readily accom- 
plished since the weight of the dribble 
during the closing of the gate was 
constant. The gross weight of the 
package included the specified weight 
of the coffee plus the weight of the 
bag plus the weight of the advertising 
cit ular including the premium list 
The inspectors check-weighed many 
Packages and were surprised at the 
constancy of the results. Once, how- 
ever, they found a slight shortage. Im- 


mediately the machine was shut down 
and thoroughly inspected without dis- 
closing any defects. It continued to 
weigh accurately. Then they did what 
they should have done first. They 
emptied the coffee from the under 
weight package and found it to weigh 
exactly one pound, but the tare was 
short. The feeding device that inserted 
the advertising circular had slipped in 
respect to one unit. 


“ARBUCKLE’S ARIOSA COFFEE” 
ippeared in an arch on the front of 
the package, as many an old timer will 
remember. Just below the angel trad 
inark there was the legend “No Sedi- 
ment—See Other Side.” Wiley ob 
jected to the “No Sediment” on thc 
ground that it was qualifying and it 
was illegal to add such a phrase in the 
position on the front of the package. 
CGoctzinger therefore struck it off. 
Wiley admitted that “See Other 
Side” could not be objectionable in 
the case of coffee but it might pro 
vide a loophole. Straightway a stroke 
of Goetzinger’s pen obliterated this. 


ANY BAG filled at the factory has an 
advertising value which is lost when 
the grocer buys in bulk and fills his 
own. Arbuckle exploited this value 
by rewarding faithful customers. Evi 
dence of custom was the “Arbuckle” 
ignature cut from the emptied bag 
\ schedule enclosed in the bag listed 
the premiums available, with the num 
ber of signatures and amount of post- 
ige required for each. 

In one vear 108 million signatures 
were returned to Brooklyn and, in ex- 
change, over 4 million premiums wer 
distributed. The popular articles were 
handkerchiefs to the number of 820, 
000; lace curtains, 261,000 pairs; scis 
sors, 239,000; wedding rings, 80,000 
ind ‘Torey razors, 186,000. The heavy 
mail influenced the government's de 
cision to build a new post office in 
Brooklyn. The export duty collected 
bv the Brazilian Government on 
Arbuckle’s coffee provided the funds 
to build an occasional battleship for 
that country. 

The lace curtain premium required 
60 signatures. The cotton market was 
rising and the orders overwhelmed the 
manufacturer threatened him 
with disaster. He begged Arbuckle to 
recall the premium lists but, as they 
were distributed in bags all over the 
country, this was impossible. However, 
Arbuckle made some price improve- 
ment to assist the manufacturer in 
his plant enlargement. Subsequently 
the wide advertising through the 
Arbuckle premium list kept his plant 
at full production long after the cur- 
tains were taken off the list. The 
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Torey Razor Company also built a 
new plant to execute the Arbuckle 
orders. The same blades furnished 
for the luxury trade were supplied but 
with plain handles and cases. An in- 
closure in the coffee packages that 
attracted unusual popularity was the 
geographic picture series. The kids 
traded duplicates to obtain complete 
sets. School teachers made so great 
a demand that it became necessary 
to print sets for sale. This job con- 
stituted the largest order for color 
lithographing that had ever been pro- 
duced. 


SMYSER’S BAG PACKER possessed 
all the elements of economic efh- 
cacy. It started with a roll of paper 
(as with a news print press) and then 
proceeded in one uninterrupted 
quence to print, cut, form, fill and 
seal, and finally deliver the package 
ready for the market. Expediency may 
demand the separation of bag making 
and the filling operations. In that case 
the bag making specialist routes by 
way of containers to storage. Subse 
quently the bags are returned to the 
production line under benefit of an 
impulse that demands the use of an 
operative’s head, which thereby adds 
cost. Furthermore whenever there is 
an interruption in an operation to de- 
lineate a specialty, proper business 
administration adds a percentage for 
overhead. The continuous packaging 
machine like the German Hesser, now 
used by the British sugar refiners and 
bv large American food processors, 
emplovs a single production line that 
starts like a printing press with a roll 
of paper and ends with the package 
ready for the grocer’s shelf. 


LARGE CHAIN STORES recog 
nized the merits of factory-sealed bags 
but some few “independents” con- 
tinued to extract imaginary profit out 
of the residue in the bottom of a 
100-Ib. bulk bag after twenty 5-Tb. 
packages had been packed out. Event- 
ually public preiudice drove the hand- 
packed bag off the counters. “Un- 
touched by human hands” as an ad- 
vertising slogan became obsolete since 
the machine age had raised the price 
of a pair of hands to a dollar an hour. 
Furthermore the Pure Food law “com- 
pels people to state on the outside 
what’s in the inside” both as to qual- 
itv and weight. The old gag about 
sand ballasting sugar, which never had 
any factual basis, had its last fling 
in “Judge” in 1912, to wit: 

Little pounds of sugar, 

Mixed with grains of sand 

Make the grocer’s bank roll 


Gradually expand. 
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TIMKEN 18-8 STEEL TUBES Shows the best combination of 
creep strength, oil corrosion resistance and oxidation re- 
sistance up to 1500°F. 


TIMKEN SICROMO 9 M STEEL TUBES This steel possesses the 
maximum corrosion resistance of any of the steels below 
the stainless group. 


TIMKEN SICROMO 7 STEEL TUBES For applications requiring 
better corrosion resistance than can be obtained with 5% 
Chromium type steels. 


TIMKEN SICROMO 5 S STEEL TUBES For oxidation resistance 
to 1500°F. Good creep strength and corrosion resistance 
to 1300°F. 


TIMKEN 46% CR MO STEEL TUBES For service up to 1200°F. 
Superior corrosion resistance. Less oxidation resistance 
than Sicromo 3. 


TIMKEN SICROMO 3 STEEL TUBES For service up to 1200°F. 
Have excellent oxidation resistance and good corrosion 
resistance. 


TIMKEN SICROMO 2 STEEL TUBES For service up to 1200°F. 
where better scale resistance is required than can be ob- 
tained with 2% Cr. %% Mo. Steel. 


TIMKEN 2U%4% CR-1.0% MO STEEL TUBES For service up to 
1150°F. Has greater resistance to creep than 2% Cr. 4% 
Mo. Steel. 


TIMKEN 2% CR 2% MO STEEL TUBES For service up to 1150° 
F. Intermediate corrosion resistance plus good creep 
strength, fair oxidation resistance. 


TIMKEN D M STEEL TUBES For service up to 1150°F. This 


steel offers outstanding creep strength. 


TAKEN CARBON-MO STEEL TUBES For temperature up to 
1000°F. Improved creep strength makes it safer than car- 
bon steel. 


TIMKEN CARBON STEEL TUBES Generally for service not ex- 
ceeding 900°F., where corrosion and oxidation resistance 
are not important. 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 
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HETHER your toughest high temperature 

tube problem is corrosion, oxidation, heat or 
pressure, there’s a Timken steel that was specially 
developed to meet it. These 12 Timken steels range 
from carbon to stainless, are recommended for 
service from 900° F. to 1500° F., and include the 
famous DM and Sicromo steels. 


In addition to the advantage of wide selection, 
uniform quality in each lot of Timken alloy steels 
is assured. Every step of production—from melt 
shop through final tube inspection—is closely and 
completely controlled by The Timken Roller Bear- 
ing Company within our own plants. 


Which "Personality"? 


Yes, The Timken Company makes a high quality 
alloy steel to fit every high temperature tube need 
—but that’s only half the story! Selecting the ove 
steel which best fits your special needs is important 
too! Because each analysis has its own “personality” 
—a unique combination of physical properties— 
only one will give you maximum tube life per dollar 
invested for a particular application. 


Picking the right “personality” is a job for spe- 
cialists—like the Timken Company's metallurgists. 
Eighteen years’ experience and research have made 
them the recognized authorities on high tempera- 
ture applications. 


Here's Valuable Help 


No other steel producer can offer you this combi- 
nation of experience, research and complete quality 
control. Why not let our Technical Staff make spe- 
cific recommendations on your high temperature 
tube problems? Write Steel and Tube Division, The 
Timken Roller Bearing Company, Canton 6, Ohio. 


IMKEN 


Fine Alloy 


and Seamless Tubes 


Specialista in alloy steel —inecluding hot rolled and cold finished alloy 


steel bare—a complete range of stainless, graphitic and standard tov 
analyses—and alloy and stainless seam/esa steel tubing 
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W. M. Lee 


William M. Lee has joined the re 
search and development department 
of the Pennsylvania Salt Manufactur- 
ing Co. as supervisor of the special 
products division. He was formerly 
chief of the chemicals and plastics sec 
tion of the office of the Quartermaster 
General. In this position he planned, 
coordinated and expedited research 
and development work on insecticides, 
special fuels, detergents, protective 
coatings, molded plastics, coated fab- 
rics and high tensile strength lam- 
inates and other war-important mate- 
rials. 


Cristie J. Geankoplis and Gordon 
MacBeth have been appointed instruc- 
tor and assistant instructor respec- 
tively, in chemical engineering at the 
University of Pennsylvania. 


Collins Thompson, Jr., formerly in the 
engineering department of Du Pont, 
is now with the nylon division in sales 
development in the field of nylon ap- 
plication for industrial fabrics. 


W. Albert Noyes, Jr., head of the de- 
partment of chemistry in the Univer- 
sity of Rochester, has been named 
chairman of the division of chemistry 
and chemical technology of the Na- 
tional Research Council. 


William H. Schnabel, formerly super- 
intendent of the acetic acid unit at 
Bishop, Tex., plant of Celanese Corp. 
of America, has been transferred to the 
New York office as director of the new 


technical service department of Cel- 
anes 


C. W. Balke 


Clarence W. Balke of the Fansteel 
Metallurgical Corp., has been an- 
nounced as the recipient of the Perkin 
Medal for 1948. Presentation will take 
place at a meeting in New York on 
January 7. The award is made annually 
for outstanding work in applied chem- 
istry and is being given to Dr. Balke 
for his methods for production of tan- 
talum and columbium and his contri- 
butions to ferrous powder metallurgy. 


Robert S. Aries has been appointed ad- 
junct professor of chemical engineer- 
ing at the Polvtechnic Institute of 
Brooklyn. Dr. Aries was previously 
research associate of the Polytechnic 
Institute and director of the North- 
eastern Wood Utilization Council, a 
position which he will continue to 
occupy. 


George N. Hoover, Jr., and Ray A. 
Stocker have been named assistant 
managers of the Mechanicville, N. Y.. 
plant of West Virginia Pulp and Paper 
Co.; Melvin L. McCreary has been ad- 
vanced to assistant manager of the 
Williamsburg, Pa., plant, and J. Lynne 
Ferner has been promoted to general 
superintendent of the Tyrone, Pa., 
plant. 


Nelson Francis Murphy, until recently 
director of engineering and develop- 
ment work for the penicillin manufac- 
turing plant of Bristol Laboratories, at 
Svracuse, N. Y., has been appointed 
to the new position of research pro- 
fessor of chemical engineering at Vir- 
ginia Polytechnic Institute, Blacks- 
burg. 
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B. J. C. van der Hoeven 


B. J. C. van der Hoeven has been ap- 
pointed assistant general manager of 
the chemical division of Koppers Co. 
The position is a newly created one 
in the expanding chemical division. 
During the war Mr. van der Hoeven 
was manager of operations of the 
Kobuta, Pa., styrene and butadiene 
plant which was built and operated by 
Koppers for the government. Since 
early last year, he has been chief of 
the company’s chemical engineering 
department, engincering and construc- 
tion division. 


Glenn T. Seaborg of the University of 
California, has ben awarded the Wil- 
liam H. Nicols Medal of the New 
York Section of the American Chem- 
ical Society for 1948. ‘The medal, to 
be presented in New York March 8, 
goes to Prof. Seaborg for his research 
on plutonium, participation in the dis- 
covery of americium and curium and 
many artificial radioactive materials. 


L. A. Thompson has been recently 
transferred from Marrero, La., to At- 
lanta, Ga., where he will continue with 
Hercules Powder Co. as manager of 
the southern district, paper makers 
chemical department. He will make 
headquarters at 415 Rhodes-Haverty 
Building. 


Shirley E. Meserve, formerly vice pres- 
ident and general counsel, has been 
elected president of the Fluor Corp., 
Ltd., Los Angeles. W. Earl Dunn, for- 
merly vice president and general man- 
ager, will now serve as executive vice- 
president. Dunn is succeeded in his 
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AS QUICK AS A FLASH YOU CAN 
KNOW THE EXACT MEASUREMENT 
OF YOUR VALUABLE STORED LIQUIDS 

44S 


A n 
% 


WRITE for 
COMPLETE 
DETANS 


tHe LIQUIDOMETER core. 


36-29 SKILLMAN AVE., LONG ISLAND CITYIN.Y. 


( METER 


REMOTE INDICATION OF RATE OF FLOW & 


For practically all liquids—tar, 


molasses, crude oil, grease, paint, 


varnish, syrups, etc., etc.—for measur- 


ing, indicating, totalizing flow of water 
and chemicals in continuous manu- 
facturing processes and numer- 
ous other uses. Its remote indi- 
cating feature is new—get the 
complete story. 


SEND 
FOR 

BULLETIN 
46-766 


former capacity by D. W. Damell, for- 
merly vice president and chief engi- 
neer. 


Robert A. Ewing has joined the staff 
of Battelle Institute, Columbus, Ohio, 
where he will be engaged in research 
in chemical engineering. 


L. F. Eiklor has been appointed gen 
eral manager of the Harshaw scien 
tific division of the Harshaw Chemical 
Co. in charge of all the division’s ac 
tivities both at the main office in 
Cleveland and in the various branches 


L. V. Burton 


Laurence V. Burton has been ap 
pointed executive director of the 
Packaging Institute, New York, to suc 
ceed Albin Dearing who has resigned. 
Dr. Burton has been editor of the Me- 
Graw-Hill magazine, Food Industries, 
for the past 17 years and has been 
a member of its editorial staff since it 
was started in 1928. 


C. M. Suter, identified with the re 
search activities of Sterling Drug since 
1942, has been elected divisional vice 
president of the Sterling-Winthrop 
Research Institute, Rensselaer, N. Y. 


William M. Newton has been ap 
pointed professor in the department of 
chemical engineering at Georgia Tech 


A. B. Kinzel, vice president of the 
Union Carbide and Carbon research 
laboratories, has been re-elected chair 
man of the Engineering Foundation. 


David N. Burruss, Jr., has been ap 
pointed to the position of director of 
engineering for the Glidden Co, 
Cleveland. 


Joseph J. Mattiello, vice president and 
technical director of the Hilo Varnish 
Corp., Brooklyn, has been made 
Chevalier of the Legion of Honor of 
France. The award was made to Dr. 
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| 1000 4000 
"L/QUIDS WORTH STORING ARE WORTH MEASURING” 
q 
H eriftlo 
TOTALIZING-INDICATIN: 


DESIGNED AND BUILT FOR THE 
STORAGE OF LIQUIDS AND GASES 
UNDER PRESSURE.... 


Provide better service and economy _ 


Thoroughly researched, skillfully engineered and 
ad painstakingly fabricated, Pittsburgh-Des Moines Steel 
- Spheres meet every performance requirement for pressure 
> storage of your volatile liquids or gases—with definite 
of economy benefits in operation. A consultation on your 
, storage problems can develop pertinent, helpful facts 

toward their solution. Let us cooperate with you! 
PITTSBURGH DES MOINES STEEL CO. 
7 Plants at PITTSBURGH, DES MOINES and SANTA CLARA 
de Sales Offices at: 
; PITTSBURGH . . . 3417 Neville Island DES MOINES . 916 Tuttle Street 


NEW YORK . . Room 990,270 Broadway DALLAS . 1216 Praetorian Bldg. 
CHICAGO, 1207 First National Bank Bidg. SEATTLE, 507 First Ave., South 
SANTA CLARA, CAL.. . . 606 Alviso Road 
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with TRANSITE PIPE 


for Industrial Water Lines 


Searching for sound economies, many 
plant engineers have found they can 
effect these 3 important water line sav- 
ings by using Transite Pipe: 


1. Installation. You save with Trans- 
ite because this asbestos-cement pipe 
is light in weight, easier to handle and 
install. The Simplex Couplings form 
tight, flexible joints that are quickly 
assembled in the trench even by inex- 
perienced crews. 


2. Operation. Transite Pipe has an in- 
itial high flow rate of C-140 that can 
never be reduced by tuberculation, the 
costlyinternal corrosion whichchokes 
off carrying capacity. Transite’s main- 


tained high carrying capacity helps 
keep pumping costs low! 

3. Maintenance. Transite Pipe is 
strong and durable. Made of asbestos 
and cement combined under great 
pressure into a tough, dense, homo- 
geneous structure,this pipe resists cor- 
rosion inside, outside, and all the way 
through. Y ear after year, Transite Pipe 
provides efficient and economical serv- 
ice for water supply lines, fire lines 
and process lines of many types. 

Get all the facts on the many advan- 
tages of Transite Pipe by writing to 
Johns- Manville, Box 290, New York 
16, N. Y. Ask for the Transite Pres- 
sure Pipe brochure. 


-TRANSITE PRESSURE PIPE 


for Water Supply Lines fer Fire Lines for Process Lines 
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Matticllo in recognition of services in 
World Wars I and II as well as his 
contributions to science. 


Donald G. Zink, formerly director of 
technical development of U. S. In- 
dustrial Chemicals, has joined the staff 
of Stanolind Oil and Gas Co., ‘Tulsa, 
Okla., as superintendent, chemical 
products department. 


Paul O. Powers, technical advisor of 
the Battelle Memorial Institute, Co- 
lumbus, Ohio, has been elected chair- 
man of the division of paint, varnish, 
and plastics chemistry ot the American 
Chemical Society. He succeeds the 
late Earl McMullen of the FEagle- 
Picher Lead Co., Joplin, Mo. 


Harry E. Outcault, assistant sales man- 


ager of the St. Joseph Lead Co., New 


York, has been elected chairman of 
the division of rubber chemistry of 
the American Chemical Society. He 
succeeds W. W. Vogt, development 
manager of the Goodyear Tire and 
Rubber Co., Akron, Ohio. 


Robert S. Long has been appointed an 
assistant director of the organic section 
of the research department of Calco 
chemical division, American Cyana- 


mid Co. 


Charles R. Fordyce, superintendent of 
the manufacturing experiments de- 
partment of the Eastman Kodak Co., 
Rochester, N. Y., has been elected 
chairman of the division of cellulose 
chemistry of the American Chemical 
Society. Dr. Fordyce succeeds Milton 
Harris, head of the Harris Research 
Laboratories, Washington, D. C. 


Virginia Blair has transferred from 
Memorial Hospital, New York, to 
Southern Research Institute, Birming- 
ham, Ala., where she will continue 
research work in organic chemistry. 


C. G. Bensinger, formerly vice pres 
dent and general factories manager of 
the glass container division of Owens- 
Illinois Glass Co., Toledo, has been 
selected as vice president and general 
manager of the Pacific Coast division 
with headquarters in San Francisco 


A. J. R. Curtis, safety director of the 
Portland Cement Association has been 
awarded the Joseph A. Holmes medal 
of honor for his contributions to satety 
in the cement industry. Mr. Curtis 1s 
only the second individual to receive 
this medal. 


James H. Lum, former executive direc 
tor for Monsanto at Clinton Labora 
tories, Oak Ridge, Tenn., has left for 
Melbourne, Australia, to become man- 
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STACK HEAVIEST LOADS 124 INCHES 
2-4 TON LOADS NEW HEIGHTS 


Tiers 5 inches higher than any 
other fork truck of like capacity 


Now, for the first time, 
amazing new Skylift 
BRAWNY lifts loads of 
4,000 to 8,000 pounds to 
heights never before at- 
tained in heavy-duty fork 
trucks of like capacity. 
Yet, it also tiers to ceiling 
heights in boxcars and 
low-clearance buildings, 
is smaller, lighter, compact! 


rts 


With a collapsed height of 83 inches (pass 
through standard 7 foot door), the 4, 5 and 
6,000 pound BRAWNYS lift to 124 inches— 
the 7 and 8.000 pound models to 115 inches. 


Skylift BRAWNY’S hydraulic lift telescopic 
action, is engineered so that the forks and up- 
rights are raised independently by separate 
rams. The forks thus raise to 62% inches 
(5944 for 7 and 8,000 pound models) before 
the uprights begin to extend. So you stack to 
new heights, yet tier in low ceiling buildings. 


Yet move, lift and stack ma- 
terial in low ceiling buildings! 


NEW matic Controller makes the Skylift 
BRAWNY easier to handle than any similar 
sized truck. It eliminates tire slippage. When 
acceleration is applied, the NEWmatic starts 
truck in first speed and automatically passes 
through faster speeds. Thus you get extra safety 
and economy—truck can be started in forward 
or reverse only when in low speed or neutral. 


Let an ATCO Specialist show you how 
much this amazing new Skylift BRAWNY 
can cut your material handling costs—give 
you floor-to-ceiling, extra free storage space. 
Mail the coupon today! 


Be Sure to Attend 
Jan. 12-16 


LOOK TO THE LEADER 


ft FOR ALL THAT'S NEW! 
Automatic Transportation COmpany 
BRAWNY , & West 87th Street, Dept. X-7, Chicago 20, IIL. 
' Please mail ee. without cost, complete facts on your new Skylift BRAWNY 


Electric Truck. 


PROOUCT OF AUTOMATIC 


. © Have an ATCO Specialist make a free survey of my material handling costs. 


ith Aulomalic’s 
Amazing 

AUTOMATIC | BAY 

WATIONAL 

: 
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BOWSER 
STAINLESS STEEL METER 


--- for any liquid that can be handled 
with STAINLESS STEEL 


A new 12-inch, 50 g.p.m. Bowser stainless steel meter 
has been developed for the measurement of liquids that 
cannot be handled successfully by conventional meters. 
In design and operating principle it is basically the 
same as the widely used Bowser Industrial Xacto meter. 


It has flanged connections and is suitable for working 


pressures up to 250 p.s.i. 


Ack BOWSER, 
2% x 1367 CREIGHTON AVENUE, FORT WAYNE 2, INDIANA 


CONTROL 
SINCE 1885 3 


| aging director of Monsanto (Australia) 
Pty. Ltd. ‘he company has plants at 
Melbourne and Brisbane. 


F. R. Eirich of Cambridge University 
i:ngland, has been appointed assistant 
professor of colloid chemistry at the 
Polytechnic Institute of Brooklyn. 


Robert K. Prince has been named 
manager of the wood processing ma 
chinery section of the Allis oe Pasa 
basic industries department 


Edwin S. Worden, Jr., lias been added 
to the staff of Contaimer Laboratories 
is research executive 


Robert Thomas has jomed the r 
scarch laboratory staff of Michigan 
Chemical Corp., St. Louis, Mich., ir 
charge of organic research. He wa 
formerly with the Firestone resear 
laboratories at Akron 


Thomas P. Mav has joined the cor 
rosion engineering section of the de 
velopment and research division of the 
International Nickel Co. at New Yor! 
Dr. Mav was formerly with the U. 
Naval Research laboratory. 


OBITUARIES 


Stephen Miall, the well-known forme 
editor of our British contemporarn 
Chemistry and Industry, died Octobe: 


12. 


Francis C. Krauskopf, 69, professor 
chemistry at the University of Wis 
consin, died in Madison October | 


William H. Hoodless, 70, vice presi 
dent in charge of development and 
sign of the National Sugar Co., died 
in Philadelphia October 20 


Ernest Blaker, 77, formerly with the 
B. F. Goodrich Co., died in Akron 
October 20. 


Herbert R. Moody, 77, a former chau 
man of the division of chemistry and 
chemical technology of the National 
Research Council died at his home in 
Vienna, Va., October 20 

Howard S. Neiman, 79, patent attor 
ney and honorary secretary of the 
American Institute of Chemists, died 
in Brooklyn October 31. 


Edwin M. Allen, 75, former chairman 
of the board and former president of 
the Mathieson Alkali Works, died at 
his home in Rye, N. Y., November 2. 


Soul Cromwell, 79, former official of 
the Foster Wheeler Corp. and of West- 

vaco Chlorine Products Corp., di ‘d in 

Woodbridge, N. J., November 3. 
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Worthington Standard Centrifugal Pumps serve all processing industries 


Whether your pumping prob- 
Jems involve corrosion, abrasion 
or contamination, or are strictly 
hydraulic, you'll find efficient, eco- 
nomical, ready-made answers in 
Worthington Centrifugal Pumps. 


“Across the Board” in Chemicals 

Worthington Worthite Pumps, 
for example, are something extra- 
special in stainless steel alloys. 
Developed to handle the widest 
range of pump-punishing liquids, 
they are equally resistant to cor- 
rosive, low pH sugar syrups and 
corrosive-abrasive brine slurries at 


the boiling point. 


Types CG and CGL. 
Sizes %” to 10”. Capac- 
ities to 5000 GPM; heads 
to 200 ft. Liquid ends of 
WORTHITE alloy. 


> 


As for Capacities... 

Worthington Centrifugal Pumps 
deliver from § to 18,000 gpm, 
smoothly and steadily at all usual 
heads and speeds. In short, to all 
industrial processing—from paper 
to plastics, from rayon to rubber— 
Worthington offers more pumps for 


Type CF. Sizes 1" to 
4°. Capacities to 1000 
GPM; heads to 130 ft. 
Standard, all iron ond 
oll bronze. 
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wee CQ. Sizes 149" te 
GPM: heads to 130 ft. heads to 300 ft. 
ot 1750 RPM. Closed ape volute. For gen- 
impeller. WORTHITE eral 


more jobs, plus the longest experi- 
ence in the field. For details prov- 
ing there's more worth in Worthing- 
ton, contact our nearest District 
Office or Worthington Pump 
and Machinery Corporation, 
Centrifugal Pump Division, 
Harrison, N. J. 


INGTON 
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Type L. Sizes 3” to 8”. 


. Capacities to 600 Capacities to 2250GPM; 
Single 


service. 
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CONVENTIONAL Gate 
VALVE DESIGN 


HANCOCK GATE 
WELDVALVE 


Count the joints! 


joints in 


een of the three 

the conventional gate valve 
design shown at the left above 
is a potential source of leakage. 
There are no joints in the Han- 


cock WELDVALVE! 


There is no bonnet joint in 
the Hancock WELDVALVE, 


because it has no bonnet. 


There are no seat insert 
joints, because the super-hard 
cobalt-chromium faced seats 
are integral with the valve 
body and never need to be re- 
placed. Excess handwheel pres- 
sure to align distorted seating 
surfaces is not necessary for 
WELDVALVE 


cause the alignment of the angle 


tightness, 


of the seats with the "" §C 
Brinell”’ 


finished to exact dimensions be- 


stainless steel wedge ts 


fore assembl 


Designed for 8oof at 750°} 
or 2000# at 100°F. Sizes 14" to 


2” inclusive. 


Stocked and sold by leading Distributors 
everywhere. Write them or us for details 


HANCOCK 


Valves 


Ml! 


A Product of 


MANNING, MAXWELL & MOORE, INC. 


WATERTOWN 72, MASSACHUSETTS 


tere of Man k Velves, Ashcrott Gouges, Consolidated 


fety ond Volves and ‘American: industrial Instruments. 


INDUSTRIAL NOTES 


Lion . Co., E] Dorado, Ark., has 
elected ‘IT. H. Barton chairman of the 
board. : M. Martin, executive vice 


president succeeds him as president. 


E. I. du Pont de Nemours & Co.., Inc.. 
Wilmington, has appointed E. Hearn 
Simpson to the new position of as 
sistant sales manager of petroleum ad 
ditives. Barry V. Cornwall succeeds 
him as sales manager for the alcohol 
and camphor section. 


Enjay Co. Inc., New York, has opened 
its new home office in the Esso Bldg. 
at 15 West 51 St 


Borg-W ~~ Corp., Chicago, has ap- 
pointed FE. Deck manager of the 
Ithaca hie. pt the Morse Chain Co 


Koppers Co., Pittsburgh, has arranged 
to acquire the Manufacturers Chemi 


cal Corp., Berkeley Heights, N. J 


Link-Belt Co., Chic: igo, has estab- 
lished a sales office in Grand Rapids, 
Mich. Peter Groustra is manager. 


Pittsburgh Plate Glass Co., Pittsburgh, 
has appointed ‘Thomas G. Wright as- 
sistant to the general superintendent 
of plate glass factories. 


Ferro Enamel Corp., Cleveland, has 
announced C. D. Clawson, president, 
was named president of the Porcelain 
Enamel lastitute. 


Allied Chemical & Dye Corp., New 
York, has renamed three of its sub- 
sidiaries. Solvay Process Co. becomes 
the Solvay Process division. Solvay 
Sales Corp. is now Solvay Sales divi 
sion and General Chemical Co. be 
comes the General Chemical division 
of the parent company. ‘There were 
no changes in personnel. 


Houdry Process Corp., Philadelphia, 
has appointed Dr. Alex G. Oblad and 
Jack C. Dart director of chemical re 
search and director of development, 
respectively at the Houdry Labora 
tories. 


Bemis Bro. Bag Co., St. Louis, has 
purchased a 15-acre site in Hopkins, 
near Minneapolis, for additional plant 
construction. W. J. Geimer will man 
age the new plant. 


United States Rubber Co., New York, 
has formed a staff to operate the syn 
thetic rubber plant in Borger, Tex 
George A. Graham is factory manager 
and J. Warren Braley et su 


Get Greater CRUSHING ‘CONTROL L with 
AMERICAN Hammerniills 


In the chemical field, more than any other—control is necessary in crushing. For this reason 


| American Hammermills, including the 24 Series Crusher showr above, are favorites. They 
provide great flexibility for crushing a wide range of friable and fibrous materials of various 


hardnesses and hydroscopy. 


The rugged, balanced rotor can be equipped with rolling rings, 


shredder rings, or any of three types of hammers for custom-made reducing action. Con 


venient external controls make for e 


asy individual size control over a wide range of reduc- 


tion. Capacities to 50 TPH, others up to 500 TPH. 


Write about your crushing problems or send samples of material. 


PULVERIZER COMPANY 


1219 MACKLIND AVE. 
ST. LOUIS 10, MO. 
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Complete integration of its manufacturing facil- 
ities plus economical water borne supply of its 
own principal raw materials, make Pittsburgh 
Coke & Chemical Company a reliable source of 
supply for Coal Chemicals and associated prod- 
ucts. Inquiries for any of the products listed 
below are invited and, for special applications, 
technical assistance and recommendations are 
available for the asking. 


4 ” Pittsburgh Coke & Chemical Company 


A 
pHTHALIC ANHYDRIDE wut? f 
CHE 


CERTIFIED CAPACITY * | 
CERTIFIED CONSTRUCTION 
| FARRIS SAFETY-RELIEF VALVES 


*% Certified capacity—by actual test at The National 
Board of Boiler and Pressure Vessel Inspectors 
Laboratories ... your warranty that this valve has 
the specified relieving capacity... your assurance 
of complete protection for the equipment served. 


Certified construction ... your assurance of struc- 
tural soundness and design for specified pressure. 


255 to 1 guide ratio of the disc guide assures full 
lift and positive reseating. 


Combination of nozzle and inverted cone or sec- 
ondary nozzle makes maximum use of the kinetic 
energy of the discharge to effect high lift and full 
capacity. 


Floating disc, operating through an Alignment 
Spool, ensures perfect seating of 
the disc on its nozzle which 
effectively prevents any leakage 
or seepace. 


Cast Steel, Full Nozzle 
Safety-Relief Valve for 
PETRO-CHEM service; 
1%"x2"to6"=x 
Pressure: to 1500 lb. at 900 deg. F. 


If you are piping corrosive liquids, 
vapors or gas, you will find it ad- 
vantageous to investigate the 
possibilities of this valve. Further 
detailed data is available to you 
on request, without obligation. 


FARRIS ENGINEERING CORP. 
404 Commercial Ave. 
Palisades Park, N. J. 


perintendent. Carl W. Walden is 
chief chemist. 


American Machine and Metals, Inc., 
itast Moline, IIL, has appointed Fred- 
eric C. Weicker sales manager of the 
Volhurst Centrifugals division. 


Parker Appliance Co., Cleveland, has 
appointed Morman Belting and Sup- 
ply Co., Milwaukee, distributor. 


Hercules Powder Co., Wilmington, 
has appointed Fred K. Shankweiler 
manager of the cellulose products de- 
partment office in New York. Clar- 
ence W. Gault succeeds him as mana 
ger of the Chicago office 


Hammel-Dahl Co., Providence, has 
appointed the Metrol Co., Detroit, 
Mich., sales representative for that 
area. 


International Paper Co., New York, 
has opened a branch sales office in 
New Orleans. H. Currie is the mana 


ger. 


Ilewitt-Robins Inc., Passaic, N. J., has 
ippointed the St. Louis Railway Sup- 
ply Co., St. Louis, as a distributor of 
Robins Convevors division. 


Allis-Chalmers, Milwaukee, has named 
Robert K. Prince manager of the wood 
processing machinery section of the 
basic industries department. 


Ferro Enamel Corp., Cleveland, has 
announced the opening of new offices 
at 336-338 North Central Ave., Chi- 


avo. 
ig 


Upjohn Co., Kalamazoo, Mich., will 
open a new branch office and ware- 
house at 1001 East 87th St., Chicago, 
in January. John W. Schma will be 
sales manager and Fred O. Chapman 
ofhce manager. 


Monsanto Chemical Co., St. Louis, 
has appointed Milton Welhoelter as 
sistant manager of the design section 
of the general engineering department. 
Robert E. Wright has been named as- 
sistant to the section manager. 


Patterson Foundry & Machine Co., 
East Liverpool, Ohio, has made Ray: 
mond H. Jebens chief chemical engr 
neer. 


Republic Filters, Inc., Newark, N. J. 
has appointed Francis X. Dealy vice 
president in charge of sales. 


Fairbanks-Morse & Co., Chicago, has 
transferred J. C. Elmburg to At 
lanta as manager of that area. V. 

Harkness will manage the Boston 
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ity’ 
DUR PLANT IN 1857 


GROWING OLD 


isn't something new, but... 


the experience and know ledge of indusiy’s needs accrued over more than 


Wvears ol constant growth and progress in one business — under the man- 
agement of the founders family — is, we believe. unusual 

The T. Bo Word's Sons Companys was founded in 1857 as a small, 
unpretentions iron foundry. Since that time, it hay grown steadily, until 
todas, it serves all industry with a Quality Line of Power Transmission 
Equipment — designed with sound engineering principles and produced 
of the best material by proven manufacturing methods 

Now, that we might serve still better, we have enlarged and 
improved our foundry, machine shop and other facilities. An attractive, 
profusely illustrated brochure describes our facilities and increased ca- 


pacity — hil in the attached coupon — well mail your copy promptly., 


PULLEYS © CLUTCHES © HANGERS 
PILLOW BLOCAS © COUPLINGS 
REARINGS © COLLARS VBELT 


SHEAVES AND COMPLETE DRIVES 


TEAR OFF AND MAIL THIS COUPON 
for your copy of our brochure on the history and modern facili- 
ties of our plant 
NAME 
COMPANY 
TITLE 
STREET ADDRESS 
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ER / PREHEATER 


CALCINING FURNACE 


MULTIPLE HEARTH DRYER 


Wartin Furnace Division 


MORSE BOULGER DESTRUCTOR CO. 


211-0 East 42nd Street 
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New York 17, N. Y. 


| 


headquarters and I. M. Robie has 
been named manager of the general 
diesel sales division. 


Syntron Co., Hlomer City, Pa., has es- 
tablished a branch sales office at 4695 
Sherbrooke St. West, Montreal, under 
the supervision of C. F. A, Gray. 


Colorado Fuel and tron Corp., New 
York, has named H.C. Allington gen 
eral manager of sales of the Wickwire 
Spencer Steel division 


Pittsburgh Plate Glass Co., Pittsburgh, 
has appointed William L. Platt Bos 
ton sales manager for the Columbia 
Chemical division. 


Globe Steel Tubes Co., Milwaukec 
has made Irederick K. Krell Chicago 


district sales representative 


International Paper Co., New York, 
has announced a construction program 
for the coming year involving the ex 
penditure of $25 million 


Ethyl Corp., New York, has elected 
Stanley I. Crossland, vice president 
and director, as treasurer and Charles 
L.. McCuen, vice president of General 
Motors, as a director. 


Sherwin-Williams Co., Cleveland, has 
started operation at the new synthetic 
resin. manufacturing umit at Emery 
ville. Calif 


Centro Research Laboratories, Briar 
cliff Manor, N. Y., have announced an 
association with C.T.A.B., Haarlem, 
Holland. Chemisch-Technisch Advies 
bureau is jointly directed by Dr. ] 
Rinse arid W. Dorst 


Fansteel Metallurgical Corp., North 
Chicago, Ill., has acquired all out- 
standing stock of the Weiger-Weed 
Co., Detroit. The new subsidiary will 
continue to operate under its own 
name as a division of Fansteel. 


American Pacific Industrial Corp., 
New York, has opened offices at 70 
East 45th St. Officers are: John W. 
Foster, president; Dr. Lee Fah Yih, 
executive vice president; Kenneth W. 
Newman, vice president; and ‘Ting 
Lin Shang, vice president. 


Ortho Pharmaceutical Corp, Raritan, 
N. J., has established a plant at High 
Wycombe, Buckinghamshire County, 
England. The new unit began opera 
tions in September. 


Ross Heater & Mfg. Co., Inc., Buffalo, 
has named Chain Gear, Inc., as Wash 
ington representative. Offices are at 
820 First Ave., South, Seattle, Wash. 
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NOW AVAILABLE TO INDUSTRY 
1—A grouping of engineering experience. 
2—A combination of furnace designs. 
3—Unsurpassed application “know how": 
4—Complete plants engineered. 


The Bethlehem Wedge Roaster—@ multiple 
hearth furnace requiring n° introduction to 
the mining and metallurgical industries and 


other fields for more than 4 decades. 


Beth 
lehem Wedge Rooster 


The Nichols Herreshoft Multiple Hearth 


Furnace——the first successful multiple nearth 


gir-cooled fyrnace for the roasting of ores- 
Extensively ysed for nearly 60 yeors in the 


metallurgical, chemical ond other industrial 


fields. 


Nichols Herreshof 
vitiple Hearth Furnace 


; 

EARTH FURNACES | 

NICHOLS ENGINEERING & RESEARCH CORPORATION 
60 WALL TOWER, NEW YORK 5,N.Y..- 
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SCRUBBING 
CORROSIVE 


GASES 


Fig. 645 


Are your scrubbing nozzles 
as efficient as you think they 
could be? Do they resist the 
corrosion or wear conditions 
satisfactorily? Produce the 
breakup and distribution you 
would like? 


Right now thousands of 
Monarch Fig. 645 nozzles 
are scrubbing all kinds of 
all over the world. ... 

erhaps they can do a better 
job for you! 


Outline your spray problem 
for us—if your liquid can be 
sprayed with direct pressure 
at all—Monarch can furnish 
the nozzles. 


NOZZLES FOR: 


OIL ATOMIZING 
HUMIDIFYING 

AIR WASHING 
DESUPERHEATING 
SPRAY PONDS 
MILK POWDERING 
ACID CHAMBERS 
CONCRETE CURING 


Write for Catalogs 6-A 
and 6-C 


MONARCH MFG. WKS. INC. 


2513 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 
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CONVENTION PAPER ABSTRACTS 


(Based on papers presented at Conference on Western Chemical Markets sponsored by 


| Western Chemical Market Research Group, Pacific Chemical Exposition, Oct. 


CONTENTS 
Protective Coatings 2 
Plastics ... 254 
Agriculture 256 
Pulp & Pape: 258 
Foodstuffs 260 
Wood ... 262 
Petroleum 264 


Protective Coatings Industry 
Is Based on Chemicals 


lo the western paint 
and varnish industry as a consumer of 
chemicals will involve a certain amount 
of speculation, although we have at- 
tempted to compile accurate data on 
the consumption of the volume chem- 
cals. Many of the published data are 
based on national consumption with- 
out distinction as to the amount con- 
by West Coast industries; 
therefore, where data were not avail- 
able, it was necessary, Im many Cases, 
to estimate consumption based on a 
percentage of the national total. 

We chose a ten year period—1936 
to 1946—and are pr resenti ig data show- 
ing the consumption of various chem- 
icals during the three years 1936, 
1941 and 1946. This shows the growth 
of the industry over a ten year ‘period 
and yet does not include the war 
years. In 1936, the industry con- 
sumed approximately 8 percent of the 


sumed 


| total amount of chemicals consumed 


| 


by the protective coating industry na- 
tionally. This figure in 1941 rose to 
10 percent and in 1946, to approxi- 
mately 12 percent. 

It is interesting to note that the in- 
dustry showed total sales in 1941 40 
percent greater than in 1936 and the 
total in 1946 was 100 percent greater 
than 1936. 


Protective Coatings 
1936 1941 1946 
Sales, millions va dollars 


Total U.S : 444 623 897 
Pacific Coast 36 62 108 
Prod: millions of pounds 
Total U.8 , 280 400 500 
Pacific Coast. . - 22 40 60 
Fundamentally, raw materials for 


paints, varnishes and lacquers, or pro- 
tective coatings as we prefer to call 
them, fall into three general classifi- 
cations; namely, pigments, vehicles 
and solvents. 

Pigments on which our industry was 


21, 1947) 


built, namely lead carbonate, lead sul- 
phate and zinc oxide, show very little 
change over this 10-yr. period. How- 
ever lithopone, titanium dioxide, ex- 
tended titanium pigments and leaded 
zinc oxide have shown large tonnage 
increases. However, due to limited 
production capacity and limited raw 
materials, the figures indicate the 
maximum that the industry was able 
to secure rather than the maximum it 
was able to consume. 

The figures for consumption of in- 
organic colored, or opaque, hiding pig- 
ments are self-explanatory. Figures on 
organic color consumption are in- 
complete and do not give a true pic- 
ture. Hundreds of organic toners and 
lakes are produced most of which are 
used in relatively small quantities. 

Extender, or non-hiding, pigments, 
while high in tonnage will be quite low 
in dollar value vet they are an im 
portant part of our industry. 

Fluctuation can, and does, take 
place in vegetable oi] consumption. 
Large increases in linseed oil are com- 
parable to the growth of the industn 
generally. Terrific increase in soybean 
oil shows the inroad that alkvd resin 
has made into the protective coating 


field. 


Raw Material Consumption by West 
Coast Protective Coatings Industry 
1936 1941 1946 

Pigments, millions of pounds 


White hiding ing 67.9° 95.5 100.3 

Colored hiding. 20.3 28.0 37.6 

Colored organic. .. ce 1.4 1.7 

Extender 46.0 58.0 68.0 
Vehicles, millions ‘of pounds 

Oils 56.5 84.5 107.0 

Resins (synthetic 19.8 33.4 47.1 

Resins (natural 14.4 24.2 23.5 
Solvents, millions of gallons 

14.3 36.5 48.0 


The synthetic resin industry, as an 
industrial development, is only 20 
years old. The industry was really born 
—as a mass production industry—dur- 
ing the depression years, and started to 
gain momentum in 1935. From pte ~ 
to 1946 there was an increase of 2 
percent in West Coast consumption 
with a good portion of this increase in 
the glyceryl phthalate types. 

Natural resins are about holding 
their own on a tonnage basis over the 
last ten years; however, since the tot i] 
amount of material produced by the 
industry in general on the West Coast 
has increased steadily, the average 
amount of natural resin per gallon of 
material produced has steadily de- 
clined. 

Decline in solvent plasticizer was 
probably due more to short sup] ply 
than anv other reason. The quant tity 
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Legend says Spaniards fleeing Indians in Texas long ago were 
saved when a sudden flood in a stream they had just crossed stopped 
the savages. Thankfully, they named the protecting river the “Arms 
of God,” in Spanish, “Brazos del Dios,” now shortened to Brazos. 


Modern Brazos floods seem heedless of whose path they 
block, but flow of petroleum products in the 8-inch line 
above will never the interrupted. Brown & Root, Inc. have 
bridged the Brazos near Sealy with a 625-foot (between 
towers) pipe line crossing of their design, fabrication and 
erection. Take your river problems to Brown & Root, Inc. 
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»Petroleum 
Products 


BROWN & 
ROOT, INC. 


P. O. Box 2634, Houston, Texas 
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THIS ISN'T THE 


WAY IT’S USED, BUT. 


CESCO EQUIPMENT 
CAN TAKE IT! 


e CESCO safety equipment takes 
a lot of punishment and comes 
out with remarkable service 
records. This durability is based 
primarily on the use of quality 
materials and the application 
of quality workmanship in the 
making of Cesco products. 


e CESCO equipment is outstand- 
ing in durability, safety and 
comfort—as represented by: A) 
No. 94 Respirator, B) Acitex 
Hood, C) No. 749 Face Shield, 
and D) No. 527 Cup Goggle. 
Write today for complete infor- 
mation and prices. 


CHICAGO EYE SHIELD COMPANY 


254 


27342 Warren Bovlevard 
Chicago 12, Illinois 


cESCO 
R SAFETY 


~ 


available for use in lacquers was supple- 
mented by oil and resin type plasti- 
cizers to give the necessary degree of 
flexibility. 

Cellulose derivatives—almost 100 
percent being nitrocellulose in 1936 
and still at least 95 percent of this ma 
terial in 1946—have continued to in- 
crease in use on the West Coast 
although nationally there has been 
approximately a 13 percent decrease in 
lacquer sales. Protein binders are also 
increasing in volume according to 
available estimates. 

Ihe increased use of solvents fol 
lows the increase in coatings on the 
West Coast. The really significant 
changes are not indicated by the data 
given here. Between 1941 and 1946 
there has been the large development 
of high aromatic petroleum products 
here on the Coast and even the pro- 
duction of such items as toluol and 
xyol from petroleum rather than from 
coal tar. 

Another change which is not ind 
cated is the large increase in ketone 
solvents and alcohols derived from pe 
troleum between the vears 1936 and 
1946 

We are extremely optimistic about 
the future of our industry on the West 
Coast. The war vears taught us much 
and wrought innumerable changes in 
our industry. In providing our great 
West Coast shipbuilding and aircraft 
industries with every conceivable type 
of coating we made advances which 
will be reflected in years to come. A 
tremendous market lies ahead of us, 
one which will see in excess of a $100, 
000,000 sales volume this vear (1947) 
for the West Coast alone and a na- 
tional volume of close to $1,000,000, 
000 

Merrill W. Reece and Herbert L. Wamp- 


ner, Reichhold Chemicals, Inc S. San 
Francisco 


Increase in Plastics 
Production Predicted 


In 1947 the West Coast plastics 
industry used directly in their own 
processing plants 39,814,000 Ib. of 
chemicals for plastic materials produc- 
tion. 

On the West Coast we have six 
large plastic material manufacturers, 
all making resins for the wood working 
industry. In addition, we have five or 
six smaller companies making specialty 
products, molding compounds casting 
resins, etc. We have 47 molders, 11 
laminators, and 47 fabricators, and a 
large paint and varnish industry who 
not only buy resins but make many of 
their own. 

Breaking down our production of 
plastic materials by classes, we have 


' only the thermosetting phenolic types 


—ureas and alkyd resins for coating 
work—made on the Coast. There is 
no production of cellulose derivatives, 
vinyl plastics or other thermoplastics. 

Our molding industry processes 
about 6 million Ib. of phenolic mold- 
ing powder; 2,500,000 Ib. of ureas and 
74 million lb. of thermoplastics a year 

much less than our 14 percent of the 
national total. This is because we do 
not vet have the assembly type of in- 
dustry that consumes the large volume 
of molded parts, and our molding in- 
dustrv is young without well developed 
merchandising practice. Our molders 
have a capacity of about twice their 
present production. We have one large 
high pressure laminating plant, but at 
present most resins for this work are 
shipped in. Low pressure laminators 
are increasing rapidly and are reaching 
a tate of 14 million Ib. per yr. 

Laminates and composite laminates 
of wood and paper bid fair to grow 
rapidly. Various estimates indicate that 
impregnated paper for the plywood 
overlay market alone should reach 30 
million Ib. of phenolic resin per vear 
on the West Coast within five vears. 
These figures sound fantastic until one 
realizes that in 1935 there was no 
resin production of anv kind on the 
West Coast and molders used only 
300.000 Tb. per vear. 

At present our plywood industry ob- 
tains about 20 percent of the phenolic 
resins and 50 percent or more of the 
ureas from eastern sources. 

Our consumption of vinyl resins per 
se is negligible and even in the finished 
articles we fall below our 14 percent 
consumer goods average. In vinyls we 
use only 5-8 percent of the United 
States production. In other words, 
except for vinyls, we consume in end 
use products at least our 14 percent 
average and in special field uses much 
higher. We produce only about 3 or 4 
percent or one-fourth of our consump- 
tion. The accompanying table empha- 
sizes the fact that we now make plas- 
tics for two fields only—plvwood and 
coating. 

Trends that are not yet apparent in 
figures indicate large increases in 
phenolics for paper impregnation, 4 
rapid increase in polyester usage for 
low pressure laminating with probable 
manufacture on the Coast; a large in- 
crease in paper and textile treating 
resins which will be made; a large vol- 
ume for hardboard bonding and most 
probably the production of cellulose 
esters and vinvls. It is a fair estimate 
that in five vears we will be producing 
all our end-use requirements in plastics 
materials and two or three times that 
volume in phenolics which will be 
processed into products for eastern 
consumption. 

Today we ship cast many products 
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Above: Model Swenson Gray-Jensen Spray 
Dryer showing principal units of the syster. 


Below: Swenson Research Plant runs spray 
drying tests of various foods and chemicals, 


EACH DOT SHOWS ONE OR MORE 
INSTALLATIONS IN SERVICE 


Spray drying is not new. .. Swenson Gray-Jensen 
Spray Meyers ate im Use in numerous localities, as 
indicated by the above ™.:). 


What 1S mew is the scientific adaptation of spray 
Grying to vyariows chemical processes—a step made 
py ape new Swenson Spray Dryer Research 
Plant. 


Swenson Gray-Jensen Equipment is successfully 
meea@een the production of such materials as zinc 
Suaphate, manganese sulphate, detergents, pentaery- 
@prital, starch, cascara, soy bean extract, and distil- 

Miers’ solubles. Adaptability of numerous other ma- 
terials is being demonstrated almost daily by test 
runs at the Swenson Research Plant. 


For high thermal efficiency, low operating cost, 
controlled product uniformity, and complete recov- 
ery of solids, the Swenson Gray-Jensen Spray Dry- 
ing Process offers definite advantages. We invite 


your inquiry. 


SWENSON EVAPORATOR CO. 
Division of WHITING CORPORATION Harvey, lil 


Export Department: 30 Church Street, New York 7, N. Y. 
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TERRISS stainiess 


STEELW ARE 


PAIL 


Lip, handle 
and bail 


24 QT. 

COVERED | 

BATCH | 
CAN 


COVERED 
UTILITY 
JAR 
in 2 qt. 
and 
4 qt. 
sizes 


PAIL 
in 10, 12 
15 and 
20 qt. 
sizes 


Shipment from stock 


with pouring 


We can supply Stainless Steel 
graduated measures, basins, 
pans, trays, beakers, etc. 


CONSOLIDATED 


SIPHON SUPPLY CO., INC. 


New York City | 


DEPT. C. 22-24 Weester St. 
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Chemicals Used in 1947 by West Coast 
Plastics Industry 


Used 
in West, 
Product Made intW ~st Lb 
Phenol, 40 deg none 8, 064.000 
Urea, tech none 500 , 000 
Formaldehyde, 37% 1,390,000 It 13,900,000 
Cresylic acids petroleum grades 1,120,000 
Caustic soda, 50%'. 100% 3,780,000 
Phthalix 
anhydride, silmost all 6, 800,000 
Glycerine, C. P none 1,900,000 
Naleix 
anhydride, C. P none 1,000,000 
Pentaery thritol 
Cc. P none 1, 500,000 
Solvents.” none 500 000 
Miscellaneous 750,000 
39. 814.000 
‘Capacity on West Coast for 8.400.000 Ib 
? Includes i lirect usage, not lacquer or coating 
solvents Not ime ling chemicals for protein 


Chemicals for Plastic Materials in 1953 
A West Coast Guesstimate 


Millions of Pounds 

1947 1953 
Phenols 8.1 4.0 
Formaldehyde 13.9 38.0 
Other aldehydes 4.0 
Urea 0.5 1.0 
Cresylic acids Bud 6.0 
\cety lene 15.0 
Cellulose 10.0 
Phthalic anhydrict 6.8 12.0 
Maleiec anhydride 1.0 4.0 
Solvents 0.5 5.0 
Pentaerythrito! 1.5 3.0 
Caustic soda, 50° +s 11.3 
Glycerine 1.9 3.0 
Furanes 5.0 
Nise oO 8 1.5 

9.9 142.8 


End Use of Plastics on the West Coast 


Millions of Pounds 


End Pro- 
Use duction 
Cellulose esters and ethers , 18.6 none 


Phenolic resins 
Molding compounds 18.6 0.25 
Other uses aes 16.0 12 
Ureas and melamines 


Molding powder , 5.4 none 
Other uses 12 1 
Polystyrene 7.5 none 
Other vinyls : 9 none 

Alkyds... 20 10 
Total 106.5 23.25 


for plastics work—over 60 percent of 
the dissolving pulp used for cellulose 
esters. We also make petroleum cresy- 
lics, phthalic anhydride, ortho xylene, 
solvents of all types, and are anticipat- 
ing a large phenol plant. In addition, 
we are being looked to as a source of 
benzol to supplement the coal-tar sup- 
ply. We produce 20,000,000 Ib. of 
wood bark fillers for plastics and are 
increasing our rate of production 
rapidly. 

So the West Coast plastics industry 
resolves into two phases from the 
standpoint of the chemical industry. 

1. As a direct consumer of chemi- 
cals—and at present we are very small 
except in two fields, plywood and coat- 
ing. We have the raw materials for 
the other types and we have now sub- 
stantial end-use markets. It seems rea- 
sonable to predict that in 1953 we will 
be consuming chemicals in the West 
Coast plastics industry at a rate at 
least equal to our population require- 
ments. 

2. Chemicals from wood, petroleum 


and our other material sources such as 
proteins coupled with our cheap power 
will make us a large factor in the 
supplying of base chemicals for process 
ing into plastics in other areas. 


Norton, consulting chemist, 
Redfern, American-Mari- 


Arthur J 
and Donald V 
etta Co., Seattle 


Agriculture Is Part of 
Everyone's Business 

Rovcutry 15 million tons of fertil- 
izers were sold last vear in the United 


States. Excluding gypsum, less than a 
half million tons go to the western 


states. Fertilizer sales for 1946 can 
be tabulated as shown (tons): 

Cali Western 

fornia States 
Mixed fertilizer 271,677 319,109 
Chemical nitrogen 183,374 236,986 
Organic nitrogen 64,142 68,208 
Phosphates 73,144 165,384 
Potash 2.796 6,034 


The nitrogen figures may be broken 
down further (tons used in 1946): 


Ammonium nitrate 62.670 
Ammonium sulphate .... 66,332 
Cak m cvanamide 7.389 
Sodium nitrate 20.787 
Other che ical nitroger 26,192 
Dried manures 20.519 
Other organic nitrogen 33.623 

Inorganic arsenicals and fluorine 


compounds are still big factors in pest 
control. Although DDT is replacing 
much lead arsenate in codling moth 
control it is still estimated that be- 
tween 4,000,000 and 10,000,000 Ib 
will be used in 1947 in the West. 
Basic lead arsenate, to the extent of 
2.000.000 to 2.500.000 Ib. is used 
principally on tomatoes, vegetables and 
cotton. Fvervone would like to re- 
place this to avoid stock and bee 
poisoning from drift of aeroplane dust- 
ing. Around 5,000,000 pounds of 
fluorine compounds are used, princi- 
pallv crvolite 

DDT consumption in agriculture is 
only a guess, but say 5-10,000,000 Ib. 
for 1947 exclusive of household and 
barn sprays and mosquito contro! 
projects. 

Petroleum oils probably divide into 
about 2,000,000 gal. of dormant season 
spray oil and 10,000,000 gal. of foliage 
or summer oil. Lime sulphur sales 
reach 3,000,000 gal. for insecticidal use 
only. Close to 2,000,000 Ib. of HCN 


Minor Insecticide Consumption in the 
Western States, Estimated for 1947 


10,000 
Tartar emetic, 50,000 
Nicotine alkaloid, Ib......... 400,000 
Pyrethrum (crops), Ib 400.000 
Cube or derris root, Ib 400,000 
Dinitro insecticide, Ib 2,000,000 
Thiocyanates, Ib. .. 10,000 
Methyl bromide, Ib........... 300,000 


Fungicides Used in Western States, 
Estimated 


Sulphur dust, Ib..... : 70,000,000 


Lime sulphur fungicide, gal. .. 1,000,000 
Copper compounds, Ib........ 12,000,000 
Mercury compounds, Ib....... 18.000 
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This New 


Edge index and 


center dist reference work. 


in one place. 


USING STOCK BELTS AND SHEAVES, Texrope 
engineers have selected the best drive for each re- 
quirement . . . the drive most economical in first 
cost and in maintenance, 


Only Allis-Chalmers offers you this complete 
Pre-Engineered drive manual. It is the product of 
23 years of industrial V-belt drive experience, the 


ef, 
You find numb th classified index ing date tables 
size ond lend make this manu- cre included in 
of belts, diame ol, fast, easy to manual, for fig- 
ters of sheavel: use. It's com ing special 
ower, speed, lete V-belt drive = 
Pp ances pie drives. 


ALL V-BELT DRIVE PROBLEMS 
SOLVED ECONOMICALLY WITH TEXROPE 


Pre-Engineere 


Manual Lists 
them for Quick Reference 


Complete V-belt 
drive engineer: 


finest engineering talent in the business. 

Here is a book that will save you time and 
money in the purchase of V-belt drive equipment. 
Copies have been sent to many Texrope users and 
dealers. If you don't have a copy yet, write for 
Texbook No. 20P40, ALLIS-CHALMERS, MILWAU- 
KEE 1, WIs. A 2335 


Texrope, Super-7, Texsteel, Texdrive, Magic-Grip and Vari-Pitch are Allis-Chalmers Trademarks 


ALLIS: CHALMERS 


ne ofthe Big 3 in Power Equipment — Biggest of Allin Ronge of Industria, 
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OF SERVICES 


TEXROPE 
.. Greatest 
Name in 
V-Belt Drives 


ve) 


“Super 7” V-BELTS 
Five Types — Sizes 
to suit every power 
transmission job, 


Texsteel, Texdrive, 

“Magic-Grip” 
— sheaves in a full 
range of sizes, 
grooves, 


“Vari-Pitch” 
SHEAVES 
Exact variations in 


speed, stationery or 
motion control. 


SPEED 

CHANGERS 
Speed variations up 
to 375% at the turn 
of a crank. 


ENGINEERING 
Finest V-Belt engi- 
neering talent in the 
world—at your call. 


TEXROPE “Super 
7” V-Belts result 
from the cooperative 
research of two great 
companies — Allis- 
Chalmers and B. F. 
Goodrich. They are 
sold only by A-C. 


TURY 


to Industry 


THAT MADE 


America Great 
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NO MATTER HOW 
Gig THE JOB- 
NO FLAW IS 
Small 
Stee! fractioning 


tower for syn- 
thetic rubber in- Decerctor tank with flanged and 
dustry. 5° 6" di- dished head, frustrated cone 
ameter, 120’ high. end — 10’ diameter, 26’ long. 


NOOTER INSPECTION — CORRECTION 
TECHNIQUES ASSURE DEPENDABILITY 


The larger the job, the greater the possible conse- 
quences of failure from some small flaw. For this 
reason, rigid inspection is the uncompromising 
Nooter formula for unvarying quality in each step 
of fabrication. 


Hydrostatic or pneumatic tests on complete units 
and their fabricated parts, inspection of vital welds 
with X-ray equipment and stress relieving are im- 
portant parts of Nooter procedure which never 
compromises with safety or quality. 


Send for the Nooter Corrosion Data Charts 
Yours for the Asking 


and calcium cyanide are used in agri- 
cultural fumigations. 

More money is spent on weed con- 
trol than on all other forms of pest 
control. Most of it now goes for labor, 


| but with high labor costs, a great de- 


mand for chemicals has arisen. Sodium 
chlorate, sodium arsenite, carbon bi- 
sulphide, petroleum oils, borax, 2,4-D, 


dinitro compounds, ammonium sul- 
phamate and chlorinated benzene are 


also used in weed control. 

In addition to the classified chem- 
icals are literally hundreds of other 
chemicals used by agriculture for which 
highly specialized uses have developed. 


Roy Hansberry, Shell Oil Co., Inc.. Mo- 
desto, Calif 


Second Largest Consumer of 
Chemical Raw Materials 


Purp and paper production rates 
second as a consumer of chemical raw 
materials. Chemicals are used through- 
out all stages of the manufacture from 
that of pulping to the final finishing of 
the product. 


Pulp and Paper Production, 1946 


Tons 
U. S. paper production 19,180,000 
Western states 1.565.000 
U. S. pulp production at 10,605,000 
Western states 1,754,000 


Vhe sulphite process is one in which 
the cellulose is freed from the lignin 
and other incrusting matters in mild 
acid hydrolysis by the use of sulphur- 
ous acid in connection with a suitable 
base, the most common being lime. 
Dolomite is also fairly widely used. 


| Magnesia base has been developed and 


considerable optimism is entertained 
for its future. Ammonia is in commer- 
cial production in one large pulp mill. 

Inasmuch as they are very similar, 
the soda process may well be con- 
sidered with that of sulphate. Both are 
alkaline in nature, depending upon the 
fact that alkali at high temperature 
solubilizes lignin and the other in- 
crustants in wood, freeing the cellulose 
in fibrous form. In the soda process, 
soda ash and lime are reacted to pro- 
duce a caustic soda cooking liquor. 
The sulphate process uses a caustic 
soda liquor, also, but in it a portion of 
the active alkali is sodium sulphide. 


| Chemicals Used in Primary Pulp Pro- 


duction by Pacific Coast Pulp & Paper 


Industries 
Tons 
Sulphur ..... 145.000 
Limestone 173,000° 
Lime 50.0008 
Salt cake .... 60.0008 
Soda ash .... 10.000 . 
20.000° 


Caustic soda . 


Chlorine 


| ° | | 
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speed variation is no problem 


This unit is designed for gas plant service requiring 
alternate shut-off and full delivery at three minute in- 
tervals. During this cycle the turbine alternates between 
full speed and half speed operation. The control system 
is such that the blower speeds up before the air line is 
opened and slows down after it is closed, thus main- 


taining positive pressure at all times. 


The De Laval Velocity stage turbine lends itself readily 
to such radical speed changes and the De Laval blower 
is sturdily built to withstand the exacting requirements 


of this difficult service. 


DE LAVAL 


DE LAVAL STEAM TURBINE CO. ¢ TRENTON 2,N. J. 


Atlanta « Boston + Charlotte « Chicago + Cleveland « Denver « Detroit « Helena « Houston « Kansas City 
Los Angeles * New Orleans * New York + Philadelphia + Pittsburgh + Rochester * Salt Lake City 
San Francisco Seattle St. Paul Tulsa Washington, D.C. Edmonton + Toronto Vancouver Winnipeg 


TURBINES + HELICAL GEARS - WORM GEAR SPEED REDUCERS + CENTRIFUGAL PUMPS + CENTRIFUGAL BLOWERS AND COMPRESSORS + IMO OIL PUMPS 
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NATIONAL 
WELDED 
PRODUCT 


FOR 
CHEMICAL PLANTS 
PETRO CHEMICAL PLANTS 
REFINERIES 
STEEL INDUSTRIES 


FROM 
OPEN HEARTH, 
STAINLESS, 


Pressure Vessel 
ASME. Code 
Plate thickness 34" 


Dependability is the by- 
word for National Welded & 
Products. It is built into 
every phase of engineering 
and production—to assure 
you of pressure vessels and 
other fabricated equipment 
that meets exacting codes 
and requirements. Let us 
work with you in solving 


NATIONAL 
PRODUCTS 


your difficult fabricating 
problems. Pressure Vessel Pressure Vessels 
+ Galvanizing Kettles 
Plate thickness 7,"' Annealing Covers 


Tin Pots 
Salt Annealing Pots 
Wire Annealing Pots 
Special Welded Tanks 


ANNEALING BOX COMPANY 


API-ASME Codes * Stress Relieving * X-ray 
Pledged to Quality Since 1895 
WASHINGTON, PENNA. 
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Heretofore, the sulphite process has 
been of major importance on the 
Pacific Coast. However, upon the com- 
pletion of the expansion programs 
under way and contemplated, the pro- 
duction of kraft pulp will equal or may 
even surpass that of sulphite. Chemi- 
cals for primary pulp production are 
sulphur, limestone, lime, salt cake, 
soda ash, and caustic soda. 


R. G. Mispley, Crown Zellerbach Corp., 
Camas, Wash. 


Foodstuffs Call 
For Chemicals 


ALTHOUGH many questionnaires were 
sent out to food processors and chem- 
ical suppliers in order to get figures on 
the chemicals used in the West, there 
just was not sufficient information 
available to give estimates based on 
western uses. The figures given are 
based on national consumption, but 


Chemicals Used by the U. S. Food 
Industry 

Average 

Annual 

Chemicals Value 


Acidulants . 


$14,600,000 (total) 
400.000 


Citric 
Tartaric 500.000 
1.300.000 
Acetic 8,000,000 
Bleaching and Aging 
Agents ae $4,500,000 (total) 


Hydrogen peroxide $5,000 
950.000 


Sulphur dioxide 
Benzoyl peroxid: 500.000 
Potassium bromat+ 1,000,000 
Certified Food Colors (total) 
Emulsifiers and 
Stabilizers 


$10,000,000 


$5,500,000 (total) 


Gelatin 100.000 
5,000,000 
Lecithin 25.000 
Agar ees 
Flavoring Agents $25,000,000 (total) 
Mono-sodium glutamate 750,000 
Spice 13.000.000 
Synthetic flavoring agents 
Food Supplements $6.500.000 (total) 


compounds 6 000 01 


Phosphorus 
400,000 


Iron salts 
Food Enrichment 
(vitamins) 
Food Preservatives 


Agents 
$41,500,000 (total) 


(including salt) ..... $2,000,000 (total) 
Sanitation and Cleaning 
Compounds ..... $15,000,000 (total) 


$138.600,000 


Total 


perhaps some idea may be had as to 
the relative use of certain chemicals 
when we realize that the West pro- 
duces essentially fruit and vegetable 
items, plus the fact that the state of 
California has now the largest dollar 
value ($2,110,000,000) of any state in 
the nation on agricultural products. 


Stanford Re- 
University, 


Swenson, 
Stanford 


Theodore L 
search Institute, 
Calif 


Chemicals for Silvaculture 
and Wood Processing 


CueMIcats are used in the produc- 
tion of salable pieces of wood mainly 
to overcome deficiencies and to do so 
wherever possible without sacrifice 0 
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U) ninterrupteo thru-put and consistent quality call for eternal supervision . . . an 
instant’s deviation may mean waste, both of product and man hours. 


The Brown ElectroniK Potentiometer Controller is the nearest thing yet to instantaneous 


response. Over six years’ performance in the Chemical Industry has proved it “the great- 
est advance in industrial instrumentation since World War 1.” 


Speed of response, non-cyclic balancing, and greater sensitivity of the ElectroniK “Con- 


tinuous Balance’’ system combine with the well-known Air-O-Line control unit to provide 
closer control of refining processes. 


In fact, a top flight petroleum engineer states, ‘These characteristics permit the use of 
much narrower proportional bands thus increasing control stability.” 


The enviable performance record of thousands of Brown ElectroniK Potentiometers in use 


today has made them an indispensable factor in chemical plant instrumentation. Write 
for Catalog 15-4R 


fHE BROWN INSTRUMENT COMPANY, 4478 WAYNE AVENUE, PHILADELPHIA 44, PA. 


DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 


SUBSIDIARY COMPANIES IN TORONTO, MEXICO CITY, LONDON, STOCKHOLM, AMSTERDAM, BRUSSELS 
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EPPENBAC 
HOMO-MIXER 


Eppenbach HOMO. 
7 MIXER on an en- 
cirely new principle. Where- 
as ordinary mixers create a 
vortex on the surface thus 
ulling in air, the HOMO- 
{IXER draws only from 

the bottom of the tank. 


HOMO-MIXERS are avail- 
able in a wide range of sizes 
appropriate for laboratories 
and production plants. Write 
(for comtplete details. Ask for 
a copy of Catalog No. 402. 


EPPENBACH, Inc. 
44-20 Street 
i¥ Long Island City 1, N. Y. 


EPPENBACH ... 


Processing Equipment for Over 30 Years 


“the Wood 


FLEISHEL LUMBER COMPANY 


4232 Duncan Ave., St. Louis 19, Mo., NEwstead 2100 


‘TO ACIDS, ALKALI 
AND DECAY 


RED CYPRESS 


to being “The Wood Eternal’’. 


Cypress 


volts... fully fabricated or partially fabricated. 


Tidewater 


Tidewater Red Cypress serves better and lasts longer. It's natural 
resistence to acids, alkalies, etc. insures long and satisfactory 
results when used in vent stacks, pickling troughs, electroplating 
vots, etc. It's use under these conditions truly confirms its claim 


if you have a particularly perplexing problem fet us help you 
solve it. We invite inquiries concerning all types of tonks and 


the inherent superiorities of the wood 
Since wood is a renewable resource, a 
growing crop, preservation of its su 
periorities and correction of its de 
ficiencies can well begin in the forests 
‘Thus we have two main uses of chem 
icals in the wood industry: in silvacul 
ture, and in wood processing. 

Use of chemicals in silvaculture and 
associated fire-control work in the for 
ests has been limited but is increasing 
Various salts are used to kill undesir- 


able species. Ammate, 2,4 D, and other 


v ed killers are being tned expen 
mentally to kill brush to reduce fire 
hazards. Some of the water-soluble 
fire-retardants have been used as sprays 
to reduce the fire-hazard of slashings 

Insect control has used much higher 
quantities of chemicals. Numerous 
chemicals, but principally DDT and 
arsenicals, are used as sprays and dusts 

Rodent control is another phase of 
the use of chemicals in silvaculture 
Several poisons, such as strychnine 
Ukaloid, thallium sulphate and “10S0° 
have been used 

Of the fire-retardants, sodium si 
cate, boric acid, borax, phosphoric 
icid, the ammonium phosphates and 
sodium phosphate are manufactured 
in the West. ‘The Pacific Coast used 
ipproximately 384 thousand Ib. of 
Minolith in 1944 and 1945. corre 
sponding to 41.5 and 50.8 percent of 
the national consumption respectivels 
Minolith contains approximately 60 
percent ammonium sulphate, 10 per 


] 


il 


| cent ammonium phosphate, 20 percent 


| 


| 
| 


boric acid and 10 percent borax. ‘The 
only other fire-retardant used in the 
West during these two vears in signif- 
cant quantities was chromated zinc 
chloride to the extent of 120 thousand 
lb. in 1944 and 41.5 thousand in 
1945. The western consumption in 
1944 was 75.8 percent of the national 
total but only 5.5 percent in 1945 
Some 36 thousand pounds of Protex 
was used on the Pacific Coast in 1944 
but none in 1945. Protexol is a pro 
prictarv composition believed to differ 
from Minolith chiefly in having zinc 
chloride substituted for the latter's 
boric acid and borax. 

Chemicals are used in the wood 1 
dustry for dimensional stabilizatiot 
primarily to prevent or reduce swe lling 
shrinkage. Generally speaking 
these chemicals are phenol-aldehvde, 
urea-aldchvde dimethylolurea 


resins 
As far as is known no dimensiona 
stabilizing resins of the pher type 


are being used commercial!y on the 
Pacific Coast although quite a few 
companies have used them experimen 
tally 

Formerly shellac was used to seal 
knots in place, but today it is being 
gradually replaced by a sealer com- 
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A telephone listens to a loud speaker in the new “free 
field" acoustic test room at Bel! Telephone Laboratories. 
The sound-transparent ‘‘floor’’ is built of steel cables. 


Test-tube for Sound 


This giant “test-tube” is actually on 
echoless sound room at Bell Telephone 
Laboratories. Here engineers seek new 
facts about sound which will help them 
make telephone service still better and 
more dependable. 

Bell scientists know a great deal 
about what happens to sound in elec- 
trical systems. This new room will give 
them a powerful tool to find out more 
about what happens to sound in the air. 

In an ordinary living room, most of 
the sound addressed to you comes by 
way of reflections. At 10 feet less than 
10% reaches you directly. 


Sound that bounces at you from 
walls, ceilings, furniture, and your body 
is all right for hearing—but it poses 
questions for scientists who would stucy 
it uncontaminated by reflections. 


The Bell Laboratories “test-tube” 
gives telephone people the chance to 
produce pure sound and analyze it re- 
liably with respect to intensity, pitch, 
and direction. The entire room is lined 
with glass wool, contained in wire-mesh 
cases, wedge-shaped to give maximum 
absorbing area. Sound bounces along 
the sloping surfaces, sifts into the soft 
glass wool, and is gracuci'y stifled. 
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This is one more example of Bell 
Laboratories’ constant work to learn 
more about everything which can ex- 
tend and improve telephone service. 


BELL TELEPHONE | 
LABORATORIES 


Exploring and inventing, devising and 
perfecting for continued improvements 
and economies in telephone service. 
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DESICCANT 


The high-pressure dehydration unit here illustrated 
is a property of the United Gas Pipe Line Company 
at Carthage, Texas. It represents the most advanced 
design, construction, and operating technique; and 
the drying agent employed is FLORITE DESICCANT 
The Stone & Webster Engineering Corporation, who 
designed and constructed the plant, are users of 
FLORITE in various types of equipment, large and 
small, for oil and gas companies and for other 
branches of industry. 


Natural gas, propane, butane, gasoline, air, nitrogen, 
carbon dioxide, refrigeration compounds, all are 
treated with superior drying efficiency by use of 
FLORITE. Selectively adsorbs 4 to 20% its weight 
of water—is regenerated by heating to 350°F. Write 
for literature, namesofimportant usersin yourown field. 


* Trademark Registered 


FLORIDIN COMPANY 


Department A, 220 Liberty St. 


Warren, Pa. 
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posed of a phenolic resin, polyviny) 
butyral and denatured alcohol. 

The laminated wood industry em- 
ploys wood pieces of comparatively 
small size and glues them together with 
the grain parallel to produce pieces of 
greater size, improved strength, curva- 
ture or other special characteristics. 
While this branch of the laminating 
industry is in its infancy today, the po- 
tential market that it offers for chem- 
icals appears attractive. 

Today the western softwood ply- 
wood industry produces between 95 
and 99 percent of the national total. 
97 percent of the western production 
is from Douglas fir, and the remaining 
3 percent is from Ponderosa pine. 
Based on an assumed average coverage 
of 120 Ib. per M sq. ft. of plywood, the 
current annual consumption of phe 
nolic resin in plywood cladding is esti- 
mated at 1.3 million Ib. 


Clark C. Heritage, Weyerhaeuser Tim- 
ber Co., Longview, Wash 


Wood Preservatives Used in the West, 
1946 

Domestic coal-tar creosote 

Solutions, creosote & coal-tar, 

Solutions, creosote & petroleum, 

gal.? 20.000.000 


Chromated zine chloride, Ib 588.000 


Wolman salts, Ib.®......... 301,000 
Pentachlorophenol, Ib. ..... 10.000,.000 


1Includes distillate coal-tar creosote 
used in solutions of creosote and petro- 
leum. 2? Various percentages; creosote con- 
tent included in item 1 * Mixtures of 
sodium fluoride, dinitrophenol and po- 
tassium bichromate. Other additives in- 
lude sodium arsenate and ammonium 
phosphate 


Western Consumption of Adhesives and 
Chemicals in the Plywood 
Industry! 

(Thousands of Pounds) 


Softwood 


1947 
(First Half) 


1946 
Soybean glue ....... 12.800 21.000 
Phenolic resins?.... 16,800 23,600 
Sodium silicate..... 1000 6,200 
Lime 1,600 2.600 
Caustic soda 1,000 1,600 
Other glues* 1.400 2.000 


' Includes western pine plywood amount- 
ing to about 3 percent of the total 
protein glues solids content 
(phenol aldehyde, caustic, ete.) is about 
i percent of these figures SUrea con- 
sumption currently estimated at 700,000 
Ib annually in plywood mills. 


Petroleum Pays $45,000,000 
Per Year for Chemicals 


Raw and finished chemicals will 
cost the western petroleum industry 
between 42} and 45 million dollars 
during 1947, Based upon present fore- 
casts the industry’s consumption for 
1948 will be the same or slightly 
greater. 

In arriving at this chemical expense 
figure, consideration was given to ap- 
proximately forty different chemicals 
as representing the greatest importance 
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THERE'S A FAN 


| 
ENGINEERED FOR ANY AIR JOB 
YOUR BUSINESS CALLS FOR! 


When you buy a fan, you naturally want it to deliver the required volume of 
air—at correct pressure—without wasting power. You want quiet, trouble- 
free service for a good many years. The wrong type and size of fan is a waste 
of money, while the right fan is the soundest kind of economy. 

This is why “Buffalo” builds all types. There are “Buffalo” fans to handle 
33.000 TONS OF AIR IN A DAY—and “Buffalo” fans to ventilate small rooms— 
draft fans for every type of furnace—exhausters to remove materials, air or 
corrosive fumes—disc fans, centrifugal fans, axial flows—all in such wide 
ranges of capacities that you can pick the most economical and efficient fan: 
BEFORE YOU SELECT A FAN, you'll save money by looking into the “Buffalo” 
line. Why not write us for the “fan facts” concerning your air problem? 


BUFFALO FORGE COMPANY 
501 Broadway Buffalo, New York 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


NCED LARGE VOLUMES OF AIR for ventilation? 
“Buffalo” Limit-Load Fans do it quietly and 
use little power ideal where installation is 
near curved duct connections. Note directional 
inlet vanes which minimize wasteful turbulence. 
IN capacities from 690 to o half-million cfm 
Write for bulletin 3339. 


“Buffalo” E Blow- 
ers are ‘‘special- 
ists” in small fur- 
nace and forge 
blowing — gas line 
boosting — pres- 
sure cleaning jobs. 
These fans are 
money-savers in ap- 
plications calling 
for small volumes 
against 0 to 3.65” 
static pressures. 
Write for Bulletin 
No. 3014-C. 


INDUSTRY CALLS THIS THE 
“CLEAN” FAN. The new ‘Buffalo’ 
Industrial Exhouster will handle 
any removal problem feasible with 
3 pneumatic system. Furnished with 
air wheels or material wheels os 
desired. Rivetiess housing and ro- 
tor construction give amazing 
efficiencies. Bulletin 3576, yours 
on request, gives all engineering 
data. 


EVERY AIR 


a 
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“For fighting fires here, you cant 


beat a Built-in System!” 


Planning to install new fire protection equipment in pump 
rooms—or other spots where flammable liquids are 
handled or stored? 

You'll find it worth while to talk to a Kidde representative! 
He can help you decide just what kind of equipment will 
most effectively—and economically—safeguard each danger- 
spot...built-in systems, wheeled units or portable extin- 
guishers. 

Whatever type of Kidde equipment he recommends, you can 
be sure of fast, sure action against fires in flammable liquids 
(in electrical equipment too). The dry, clean carbon dioxide 
(CO,) discharged by Kidde equipment cannot dilute or 
contaminate liquids, nor corrode metal parts. No after-fire 
mess either! 

The Kidde representative is always ready to discuss your fire 
protection problems with you. Why not call him in today? 


Walter-Kidde & Company, Inc., 1228 Main St., Belleville 9, N. J. 


The word “Kidde” and the Kidde seal ore 
trode-marks of Walter Kidde & Company, inc. 


in the industry. No attempt was made 
to break down the components of spe- 
cialty items. No consideration was 
given to research, as the research list 
runs into the hundreds of items and 
the over-all value negligible, many pur- 
chases being not much more than 
grams and ounces. 

As an approach to the most authen- 
tic result, we called upon each of the 
seven major companies to contribute 
information concerning chemicals of 
largest monetary value, such as sul- 
phuric acid, catalysts, caustic soda, 
fatty acids, phenol, filtering clays, sul- 
phur dioxide and ammonia, but not 
including gasoline or motor oil addi- 
tives and other specialty chemical 
items where consumption figures are 
available from one or a few suppliers 
The total figure breaks down as fol 
lows: 

Chemicals for refining and 


manufacturing ....... 
Gasoline & motor oil addi- 


$20,171,000 


tives & dves.. 12,874,000 
Field dept., chiefly mud 

chemicals ........ 7,500,000 
Specialty chemicals Including 

detergents ........ 1,680,000 


$ 42,225,000 

In consideration of the ten most im- 

portant chemicals used in refining and 

manufacturing, they shape up as fol 
lows: 


Sulphuric acid 270,000 tons $3,636,616 
Catalyst ¥en 14,000 tons 2,500,000 
Tallow and 


fatty acids.. 2,400,000 


Caustic soda 43,000 tons 2,000,000 
Filtering clays. 17,000 tons 765,000 
6,500,000 Ib 750,000 
Benzol .......3,000,000 gal. 500,000 
Ammonia .. . 2,560,000 lb 375,000 
Methy! ethy! 

ketone ..... 3,400,000 Ib. 306,000 
Sulphur dioxide 3,242 tons 217,000 


$13,449,616 


Phosphoric acid, hydrofluoric acid 
and litharge complete the list of chem- 
icals of some importance, each of these 
representing a total expenditure of be- 
tween $100,000 to $200,000. 

Today the western petroleum indus 
try has an expenditure of almost 13 
million dollars per year for chemicals 
added to our product to improve 
quality and meet the ever greater de- 
mands of automotive engineering. 

With few exceptions, all modern oil 
field drilling is by the rotary method. 
A constant stream of muddy fluid is 
pumped through the drill pipe to the 
openings in the bit. This phase of oil 
drilling is rapidly developing into a 
highly chemicalized problem. There is 
a wide range of cost in mud, from 80 
cents to $13 per bbl. Each well may 
use from 800 to 1,000 bbl. Consider- 
ing the 1,700 wells drilled last year, it 
makes a lot of mud. Therefore, based 
on the best estimates, the weighted 
average should make a cost of about 
74 million dollars. 

Specialty chemicals account for 
$1,880,000. Water is one of the 
trouble makers, accounting largely for 
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PRODUCTS 
FOR CHEMICAL 
PROCESSORS 


Ammonium Bicarbonate 
Ammonium Chloride 
Calcium Chloride 
Caustic Potash 
Caustic Soda 

Liquid Chlorine 
Monochlorobenzene 
Potassium Carbonate 
Soda Ash 

Sodium Bicarbonate 

Sodium Nitrite 
Ortho-Dichlorobenzene 
Para-Dichlorobenzene 


SOLVAY SALES DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET «© NEW YORK 6, N.Y. 
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LEKTROMESH 


Lektromesh . . . the new, 
solid metal-plated screen is made by 
supplements 


one-piece 


electrodeposition 
rather than competes with woven wire. 
Continuous production methods permit 
runs of 100 foot rolls up to 35 inches 
in width of 40 to 120 mesh 

meshes 150 to 400 in smaller units 
. . . and is furnished in nickel and 
copper. This unique product pre- 
sents a smooth surface and is readily 
fabricated by stamping, welding and 
soldering. Combining accuracy and 
uniformity of openings with the 
smoothness of perforated metals, 
Lektromesh applications are unlimited. 
Ideal for strainers in fuel systems, dry- 
screening and a large number of spe- 
cialized items. Distinct value lies in 
its even plane surface that withstands 
wear when exposed to doctor blades 
and scrapers as in continuous filters 
and its unique ability to screen ma- 
terial with minimum clogging. 


Lektromesh folder and small sample 
available. Write Dept. 204 


The C. 0. JELLIFF 
MANUFACTURING B 
CORPORATION & 
< 
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| use of specialty chemicals. In general 


the chemicals used include alum, so- 
dium aluminate, silicate, lime, ash, 
caustic and others. Boiler water treat- 
ment utilizes phosphates, tannins, lig- 
nins, sodium sulphates, and others. 


FOREIGN LITERA 


Nickel Ore Treatment 


INVESTIGATION was made of the 
ammonia method for hydrometallurgi- 
cal treatment of eluvial nickel ores. 
Ammonia leaching of nickel monox- 
ide, as well as silicate-oxidized nickel 
minerals and ores, without preliminary 
reduction, results in unsatisfactory ex- 
traction of nickel in solution. Pre- 
liminary reduction does improve the 
process cons iderably. Nickel can be 
extracted fairly effectively by direct re- 
ducti with subsequent ammonia 
leaching, from its silicate minerals, 
alumino-silicate minerals, and silicate- 
oxidized minerals. Optimum condi- 
tions were determined for high ex- 
traction (up to 94.63 percent) from 
neporite-garnicrite by direct reduction 


followed by ammonia leaching, and 
from nickel aluminosilicate (up to 
96.51 percent). More than 72 percent 
extraction of nickel was obtained from 


silicate-oxidized nickel ores. From the 


Help for. 


@ Solve many of your storage and proc- 

essing problems with these rust-proof, 

acid resisting, easy-to-clean Stock Pots. 
Made throughout of 16 gauge, 18-8 

Stainless Steel welded construction, with 

all inside welds ground smooth and pol- 
ished. 


@:ington Ave., New York City, N. Y. 
@ 175 Thirteenth St.. San Francisco, 


CHEMICAL. STORAGE 


and PROCESSING 
PROBLEMS ° 


STAINLESS STE 


STOCK POTS. 


METAL GLASS PRODUCTS CO. 


@ 140 Walker Road, Atlanta, Ga. @ 605 Washington Bivé.. 
Calif. @ 3236 Union Pacific Ave., Los Angeles 23, Callf. 


Slime and algae are combatted with 
chlorine, hypochlorite, phenol deriva- 
tives, copper sulphates, bromine, mer- 
curicals and others. 


E. H. Weaver, Union Oil Co. of Cali- 
fornia, Los Angeles. 


TURE ABSTRACTS 


point of view of completeness of nickel 
extraction and duration of process, the 
ammonia method of leaching reduced 
silicate-oxidized nickel ores is consider- 
ably less effective than the earlicr de 
veloped methods of chlorination and 
sulphuric acid leaching. 


Digest from “Ammonia Method of Hy- 


drometallurgical Treatment of Eluvial 
Nickel Ores” by D. P. Bogatsky and A. S 
Semenova, Zhurnal Prikladnoi Khimii XX, 
No. 1-2, 89-96, 1947. (Published in Rus- 
sia.) 


German Production of 
Organic Intermediates 


Practica.ty all of the dye produc- 
tion in Germany has been under the 
control of I. G. Farbenindustrie, which 
put out up to 2,500 different dves, of 
which approximately 65 percent was 
exported. Up to 4,000 different inter- 
mediate products were required as raw 
materials for these dyes as well as for 
pharmaceutical products and plastics 


SPECIAL EQUIPMENT 


These pots can be purchased with or 
without covers and if desired can be fitted 
with casters to make them portable. 

Write for complete specifications and 
prices. 

We also manufacture a complete line of 
Storage Tanks and Equipment. 


BELDING, MICH. 
DEPT. C. 
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LUKE 


(Patents applied for) 


“On the job” performance by Lukenweld Jacketed Drier Rolls in 
a wide range of industries proves their ability for faster, more 
efficient drying. Numerous installations show drying rate stepped 
up 15 to 25 per cent with no increase in steam pressure. When steam 
pressures were increased, drying rates were stepped up as much as 
50 per cent. That means increased output to answer demands for 
greater production. 

The double-shell design and welded steel plate construction of 
Lukenweld Jacketed Drier Rolls give these advantages: Greater 
steam velocity ...steam is guided into the restricted area between 
inner and outer shell, resulting in vastly improved heat transfer 
properties. Quick, positive condensate removal . . . removal pipe 
revolves with the roll, taking out a definite amount of conden- 
sate and entrapped air with every revolution. High strength of 
rolled steel plate permits safe operation at pressure of 350 psi and 
higher . . . provides high dimensional stability. 

Get the complete story about Lukenweld Jacketed Drier Rolls. 
Write for Bulletin 358. Lukenweld, Division of Lukens Steel 
Company, 400 Lukens Building, Coatesville, Pa. 


Sizes from 2 feet to 18 feet O. D. and over 


NS LUKENWELD 


—e — DRIER ROLLS AND DRYING MACHINERY 


Lukenweld Jacketed Drier Rolls 


CHEMICAL ENGINEERING ¢ DECEMBER 1947 ¢ 


— 
= 
: 
= 
Sor 
iP 
269 
roth 


Ampco Metal announces a line of 


Fills a real need — this new line 
of pumps is ideal for all industries 
faced with the problem of trans- 
ferring corrosive and erosive thin 
liquids. Ampco Metal, Inc. manu- 
factures these corrosion-resistant 
pumps, heretofore considered as 
special, on a production basis — 
giving you production-built prices 
and deliveries. 


Ampco Metal makes the differ- 
ence. The pumps are of the heavy- 
duty industrial type. They are 
soundly designed for mechanical 
durability, high efficiency, and ease 
of servicing. The paramount fea- 
ture, however, is the material used 
in their construction; namely, all 
aluminum bronze as produced in 
Ampco Metal's laboratory-con- 
trolled foundry, These time-prov- 
en aluminum bronzes make possi- 
ble the pumping of such liquids 
as sulphuric acid, acetic acid, mine 


water, brines, oils, solvents, beer, 
food process liquors, etc. Not 
only are the pump parts in im- 
mediate contact with the liquid 
made of aluminum bronze, but 
supporting members subject to 
seepage and spray, such as pedes- 
tal, shaft, and sleeve, also are made 
of this corrosion-resistant ma‘erial. 


Guaranteed efficiencies. These 
single stage, single suction, corro- 
sion-resistant pumps use totally 
enclosed impellers, All liquid pas- 
sages are streamlined for maxi- 
mum efficiency, quiet operation, 
and minimum wear. Smooth slop- 
ing characteristics have sharp 
break-off to limit maximum horse- 
power requirements, All sizes of 
pumps are available either as ped- 
estal-type for coupling connection 
to any type of drive, or close- 
coupled to a face-type motor. 
Write for latest bulletin, 


<> Ampco Metal, Inc. 


Department CE-10 * Milwaukee 4, Wisconsin 
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| The intermediate products (chloroben- 


zene, phenol, salicylic acid) were also 
mi inuf: ictured by other firms 79% 
Rutgerswerke, Raschig). 1.G. 
termediate products were 
tured at seven dye-producing plants 
(Leverkusen, Hochst, Ludwigshafen, 
Wolfen, Meinkuhr, Offenbach, Jur 
dingen) and some of them at several 
plants which did not manufacture dyes 
(Griesheim, Schkopau and __ several 
others). Most of the intermediate 
products intended for the market were 
produced at one plant and only some 
20 of the large-tonnage products were 
produced at two to three plants. The 
basic raw material—aromatic hydrocar 
bons and some heterocyclic com 
pounds—was obtained from the prod 
ucts of the destructive distillation of 
coal (chiefly by coking) 75 percent of 
which was carried out directly at the 
coal mines. ‘Tar from gas plants was 
used to a lesser degree. The coke 
plants produced, in addition to coke, 
90-deg. benzene, pure benzene, tolu 
ene and xylene, solvent naphtha, phe 
nolate solutions (from ammonia water 
and crude benzene) and coal tar. Tars 
and phenolate solutions were treated at 
special plants (chiefly of the firm 
Gesellschaft fur ‘Teerverwertung and 
Rutgerswerke). The tar was distilled 
chiefly in stills. There were also con 
tinuous units operating on the princi 
ple of fractional condensation (Dus 
burg- Meiderich, capacity 100,000 tons 
per year) and fractional evaporation 
(Raschig in Ludwigshafen, four sys- 
tems of 14,400 tons per vear each). A 
total of up to 2.300.000 tons of tar 
was treated per year (1942). 1.G. used 
90-deg. benzene, solvent naphtha, 
pyridine bases, a mixture and separate 
isomers of cresols, pressed and crystal 
lized naphthalene, pure diphenylene 
oxide, fluorene, acenaphthene and 40- 
percent anthracene for the manufac- 
ture of intermediate products. 90-Deg 
benzene was distilled to pure benzene, 
toluene and a mixture of xylenes di- 
rectly at the dye plants in batch stills 
with plate columns. The mixture of 
xvlenes was separated by distillation to 
the 138-139 deg. fraction (xylene F) 
containing 65-70 percent meta-, 20.22 
percent para- and 5 percent ortho 
isomer and the 143-144 deg. fraction m 
containing chiefly o-xylene. Som 
times separate isomers were isolated )\ 
freezing (para at -55 deg.) or by sul 
phonation and fractional hvdrolvsis 
The necessary pseudocumene (1,2, 
trimethyl benzene) was separated from 
the solvent naphtha in the form of its 
5-sulpho acid. The crude (40 percent 
anthracene was converted to the 93-95 
percent product by double recrystal!iza- 
tion from pyridine bases. Pure (97-98 
percent) carbazole was obtained from 
the filtrate after the solvent was driven 


* DECEMBER 1947 ¢ CHEMICAL ENGINEERING 


‘ jar 
‘= 
a 
> 
-resistant centrifugal pumps 
corrosion ri eee 
Lit 
, « 


from kitty hawk 


It took a lot of pioneering groundwork in aerodynamics to lift the first “box kite” into 
the air... and on that groundwork planes now fly at supersonic speeds. Thus is progress 
in every field of science and industry an extension of sound pioneering thought and 
action. Niagara pioneered the production of many electro-chemical products in 
America and through research has constantly improved their quality and efficiency 
as chemical tools of progress, with the result that Niagara is today 
“An Essential Part of America’s Great Chemical Enterprise.” 


60 East 42nd Street, New York 17, N. Y. 
(QUID CHLORINE + CAUSTIC POTASH + CARBONATE OF POTASH « PARADICHLOROBENZENE « CAUSTIC SODA+ NIAGATHAL (TETRACHLORO PHTHALIC ANHYDRIDE) 


de 
2 
& 
st 
NIAGARA ALKALI COMPANY tt 


SERVICE 
VIKING 
ROTARY 

PUMPS 


VIKING 
Representative 


The Viking Pump 


Canada to the Gulf 


CHICAGO 6 


$49 Weshington Bivd 
Phone State 6619 
CLEVELAND 13 
4. A. Sinden 
310 Marshall Bidg 
Phone Cherry 0087 


INDIANAPOLIS 4 


MILWAUKEE 3 


C. F. Mullen: 
610 West Michigan St 
Phone Dely 0607 


NEW YORK 23 


Herbert Fubrer 
184! Broadway et 60th St. 
Phone Circle 7.3324 
BALTIMORE 1 
Wellece Stebbins Co. 
Cherles and Lomberd Sta 
BIRMINGHAM 
Pump Shop, Inc. 
1015 Tth Ave So 
BOISE 


The Olsen Mfg. Co. 
P.O. Box 1487 


and service organization 


Company is represented by a nation-wide sales 
in key cities from coast to coast from 
Is your pumping installation operating at high 


efficiency? Do you have a pump maintenance problem? Write or call 
the Viking representative nearest your plant for service 


BOSTON 10 MEMPHIS 2 

Heys Pump & Mech. Co. J. Dilworth Co. 
25 Ff hase St 34? South Front Street 
BUFFALO 10 


Reet, Neel & Compeny 
64 Peabody St 


CHARLOTTE, WN. C. 
Seuthers Pump & Tent Co. 
1730 No. Tryon St 
DENVER 
Boithett Co. 

16 17th St 


NEW ORLEANS 12 


Menge Pump & Mochine Co. 
833 Howard Ave 


PHILADELPHIA 30 


Welter H. Eegen Co. 
2336 Fairmount Ave. 


Eeton Meteo! Prods. Ce. 
k Street 
Also Alt Puebdlo, 
ngs and Omehe 
DETROIT 26 
Kerr Mechinery Co. 
Kerr Buslcing 
EVANSVILLE, IND. RICHMOND 
Shouse Machinery Co. Richmond Engrg. Co. 
2 Court Bidg 7th and Hospital Sts 
HOUSTON 1 SAN FRANCISCO 19 
Seuthern Eng. & Pump Co Delevel Pecific Co. 
ooo St CO} es St 61 Beale St 
Also Datles. Sen Antonio Also Seattle and Portland 
Kilgore 
1 


S ANGELES 11 
Lene Mechinery Co. 
4432 Long Beach Avenue 7th and Market Sts 

LOUISVILLE 2 
Neill LeVielle Supply Co. 
505 W. Main Street 


TULSA 8 
Werner Lewis Co. 
817 North Lews Place 


Pump Company 
Cedar Falls, lowa 


SYVTRON 


“Vibra-Flow” 


to processing equipment. 


tromagnetic reciprocation. 


Write for 


610 Lexington 


WILL SPEED UP YOUR 
MATERIAL HANDLING 


Feeding bulk materials—hot or cold—dry or damp— 


No gears, cams, sprockets, belts, etc., purely elec- 


VIBRATORY FEEDERS 


HUTE 
~ 
OUST SEAL 
WIBCATOR 
FEEDEC 
TUBULAR TROUGH < TARY DRIER 
KILN 


illustrated folder. 


SYNTRON CO. 


Homer City, Pa. 
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off by double recrystallization from 


chlorobenzene. In recent years cat 
bazole has been used chiefly for the 
manufacture of insecticides rather than 
dyes, using tetranitrocarbazole for com 
bating grapevine pests  (Nirosan 
Diphenyl, tetralin and diphenvlene su! 
phide were also used to some extent a 


raw materials. ‘Vhese products wer 
not separated from coal-tar but wer 
obtained: diphenyl by pyrolysis of ben 
zine, tetralin by hvdrogeneration of 


naphthalene, and diphenyl] sulphide by 
the action of sulphur on diphenyl in 
the presence of 
Organic raw material 
thalene, anthracene, t 
pyridine bases, xvlene, 
for the manufacture of 60.000 tons of 
dves (maximum prewar output 
should be 


noted that the 
raw material used guarant cma 
facture of intermediate products 
quired for the manufacture of dy 
The total production of 
portant products inilin 
phthalic 
ceeded their consumption f 
ufacture of dves. 


chlorid 


benzine, naph 


dune. carbazol 
+ 


many ft 
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Polyvinyl Chloride Pastes 


chloride 


POLYVINY! 
white powder of varving 


form of a | 
grain size which can be mo 
truded at high temperature t 


Addition CT 


rngid forms 

such as tricresy! phosphat 
phthalate, octyl sebacate, produ 
jects of a softcr and m phiab 
ture. The greater the content 
ticizer, the lower the temperat 
which these object mn 


\ sufficient quantity of plasti 

result in a viscous mixture whi 
sists of a suspension of solid 
polyvinyl chloride in liquid pla 
Such 


much simpler to work 


polyvinyl chloride pas 


shects or objects than the mor 


form. Such pastes are in th 
liquids with a density of a litt! 
than 1, are viscous, range from 


ish white to a clear vellow brown, 4 
slightly translucent, and flow 
smooth thread with more or | 
ness, depending on the viscosity. | 
pastes are excellent for the n I 


ture of special fabrics and pap i 


IN 
expr 
be fi 
ture! 
as Wi 
busi 
insig 
duce 
It is 
prese 
sight 
The 
subje 
out 
Thus. 
carbo 
ZINC 
where 
tate n 
made 
anata: 
given 
total 
phtha 
Cor 
pointi 
of Brit 
ment 
is mac 
nical 
intr 
vance 
colour 
years 
ates, p 
rank y 
Amon; 
light 
sion 
and 
aint, 
I 
of 
unit 
equa 
Ame ric 
titled 
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thev can be molded into 
shapes simply by heating the paste 
hollow forms in a hot-air oven or eve 
in a hot liquid. 

Digest from “Polyviny! Chiorid ist 
by M. Chazal, Recueil des Co e 
Journee Lyounaise des Matiere 
ques, April 19, 1947, 55-61 
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CHEMICAL ENGINEER’S BOOKSHELF 


Lester B. Pofte. EDITOR 


For Colour Merchants 


PicMENTS, MANUFACtURE AND 
Propertigs. By John Stewart Rem 
ington. Leonard Hill Limited, 17 
Stratford Place, W. 1, London, 179 
pages, 12s. 

Reviewed by Myron A. Coles 
in nis prefatory remarks, the author 
expresses the hope that “this book will 
be found of interest to paint manufac 
turers, colour merchants, and students 
as well as to all those who, apart from 
business interests, desire to gain some 
insight into the various products pro 
duced by the British colour industry.” 
It is dificult to believe that this book 
presents a balanced and up-to-date » 
sight into present British practices 
The selection and page weighting of 
subjects appear to fom been carried 
out on a somewhat personal basis 
Thus, 15 pages are accorded to basic 
carbonate white lead and 27 pages to 
zinc oxide and leaded zinc oxide 
whereas titanium dioxide appears to 
tate not quite 4 pages. No mention 1s 
made of the existence of rutile and 
anatase forms. Similarly, -3 pages are 
en to ultramarine and a scattered 
total of less than one sia to the 
phthalocyanine pigments. 

Considerable energy is devoted to 
pointing out the unquestioned value 
of British contributions to modern pig- 
ment technology but mucl. less effort 
is made to present the relevant tech 
nical data. hus it is stated m the 
introduction: “Perhaps the greatest ad 
vance has been made in the organic 
colour field during the last twenty 
years. Today our range of intermedi- 
ates, pigment dyestuffs and lakes will 
tank with any country in the world. 
Amongst other things, fastness to 
light, increased stability and disper- 
sion have all been carefully studied 
and considered, so that today the 
a. printing-ink, rubber, cellulose 

cquer and plastic trades have a range 
of pigments which, as regards their 
unif rmity and physical properties, are 
equal to any made in Germany or 

America.” Yet Section XXVII, en- 

titled “Organic Colouring Matters,” 

's comprised of less than 19 sketchy 

pages if which over 5 pages are con- 

cerned with a partially repetitive dis- 


cussion of extender bases and specitic 
gravity tables for tannic acid, alum 
inum sulphate and tartar emetic solu 
tions. 

Typographical and technical errors 
are not uncommon. The index and 
chapter headings are not too helpful: 
China clay and silica are discussed in 
the chapter entitled “Gypsum or Terra 
Alba”; phthalocvanine pigments arc 
discussed under “Verrocyanide Blue” 
and again without cross-indexing under 
Cobalt Blue and Cobalt Violet.” he 
section on red lead and zinc chromate 
devotes three sentences to the use of 
red lead as an anti-corrosive material; 
no mention is made of the related use 
of zine chromate 


Guaranteed Wages 


GuARANTEE OF ANNUAL WAGES. 

By A. D. H. Kaplan. The Brookings 

Institution, Washington, D.C. 269 

pages. $3.50. 

Reviewed by II. C. Parmelee 
Can employers in business and indus- 
try guarantee an annual wage to then 
employees? 

Whenever this question is raised in 
otherwise well informed circles, som« 
one is almost certain to reply in the 
affirmative and cite George J]. Hormel! 
& Co., meat packers of Austin, Minn., 
and the Nunn-Bush Shoe Co., Mil 


RECENT BOOKS RECEIVED 


Fundamentale of Statistics. By T. L 
Kelley. tiarvard. $lv. 


Industrial Experimentation. Fy K. A 
Brownlee Chemical. $3.75. 


Industrial Management. ith ed Ry 
W. R. Sprievel & R. H. Lansbureth 
Wiley. $5 


Modern Polishes and Specialties. By 
W. D. John. Chemical. $7.50. 


. J. Welcher. Van Nostrand. Ss 


Powder Metallurgy. By H. H. Hausner 
Chemical. $7. 


Practical Emulsions. Ky H. Bennett 
Chemical. $8.50. 


Pressure Vessels for Industry. By !! 
M. Spring, Jr. McGraw-Hill. $3.50 


Pyrotechnics. By G. W. Weingart. Chem- 
ical. $7. 
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waukee, Wis., as bright and shining 
examples of regularity of income for 
hourly workers. But there the citation 
usually stops; and an easy jump may 
be made to the conclusion that the 
policy is generally applicable through- 
out industry. Unfortunately, all is not 
gold that glitters; nor is the experience 
of a few isolated concerns producing 
consumers’ goods necessarily applica- 
ble to heavy industry like steel, in 
which regularity of employment and 
income are greatly to be desired 
Hence the timely value of the current 
impartial study by the Brookings In- 
stitution, in which Mr. Kaplan ex- 
plores the economic implications of 
nation-wide adoption of a guaranteed 
innual wage by all industry. It seems 
questionable, in the light of Mr. Kap- 
lan’s inquiry, whether either labor or 
management would be willing, or wise, 
to accept full responsibility for the im- 
pact of guaranteed annual wages on 
emplovment. production, marketing, 
and investment policies; on techno- 
logical progress, and freedom of op- 
portunity to buy and produce; to say 
nothing of the almost inevitable role 
of government in maintaining stable 
employment and payrolls. 

Organized labor’s position on the 
guaranteed annual wage is divided 
Broadly speaking, CIO favors the 
policy and proposes its adoption on an 
industry-wide basis among steel, auto- 
mobile, and shipyard and marine 
workers. AFL, on the other hand, re- 
jects the policy as applicable to all 
industries, and prefers to consider it as 
a matter for collective bargaining, to 
be adopted on a voluntary, not com- 
pulsory, basis. In general, the policy is 
favored by the newer unions and 
those largely expanded during the war, 
and opposed by the older and the craft 
unions. 

Management has been responsible 
for initiating = of the existing 
annual-wage plans. They vary so 
widely, however, in basic principles 
and practices that they are not easily 
fitted into neat classifications. The 
companies adopting them and the em- 
ployees covered comprise only a small 
fraction of industry, and are to be 
found mainly in nondurable consumer 
soods and services. Numerous plans 
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that were operative in the prosperous 

oK 1920's fell by the wayside in the suc 
ceeding decade. 

Superficial consideration of — the 

a guaranteed annual wage policy is likely 

to oversimplify its operation and benc 

fits without digging deeply enoug! 

~ PROCESS INDUSTRIES into the consequences of requiring 

management to accept full-time pay 

rolls as overhead. Those who are con 

fronted with a decision in the matt 

_ Application should studv carefully the results of 


the present inquiry. 


\ 
\ 
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Desi 
esign From Britain 
Screnci Syarposiun 
Chemical Publishing Co., Brookly: 
208 pa ges SO 


- Development 


by Jerome Alexander 
Puis book comes from one of tl 
great research laboratories of 
world, presided over by Eric K. Rid 
who has also served as president of t 
Society of Chemical Industry (1 
don Phe papers ar mainly theoret 
cal, although applications to biol 
medicine and industry contin 


crop up. In a_ foreword, the ed 
states that the text of his svmpo 
was taken from a serics of le 


given as a course in colloid science at 
Cambridge University, Cambri 
England. “The growing interest 1 it 
colloid systems, polymers and ma d 
molecules justifies the publication ot a 
| these inspiring and informative 
e 


tures in book form.” 

Various topics are, for the most g 
part, treated mathematically, and 
the condensed form suitable fo 


syilabus. Years ago Prof. Walhan 

Stratford used to remark: “The prt “ 

fessor wearics himsclf in condensing 

so that the student may wearv | I 

self in expanding.” ‘The profes m 

the right to expect that his student th 

In the Constant can fill in intermediate calculatior 1 
but he is there to aid those who hap § 

Pro ress of the Process Industries pen to be mathematically deh nt. = 

g Ihe book will therefore be of ¢ na 

The Chemical show annually Dual Screen Pulverizer through 

marks the record and review of co-operation with the industry's whe 

the progress of the process indus- leaders, to a similar position of stimuly to su 

tries through the years. This con- leadership in the reduction phase The 

stant progress brought to the in many divisions of the process in most of the chapters indicate that 1. 

process industries their high industries. much consideration has been gi re 

place among the leaders of The years ahead give promise work covering the decade 1935-1945 fo: 

American Industry. of even greater progress based on | especially English work. The comple : 

~* 


These years have also marked product industry of the evstems treated an 
the development of the Prater co-operation and service. creat number and variability of the J cat 
PRATER PULVERIZER COMPANY tuctors acting, necessitate man 
plifving assumptions in order that § 
1515 South 55th Court +. Chicago 50, Illinois principles may be developed Ths § 
means that in individual cases. th 
importance and value of each fact 
must be suitably assessed. ‘The field 
dealt with may be judged from the 


following abstract of the contents Make 
Introduction, by Prof. Rideal. + P ware 
CHEM]! 
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Now YALE... famous for 
its locks and materials han- 
dling equipment... gives you 
an enclosed electric heating 
element that you évow will 
give wniform heat. 

That's the word we want 
you to associate in your mind 
with YALE—wniform. We're 
putting into this heating ele- 
ment the same craftsmanship 
that made “YALE” the No. 
1 name in locks... in order 
to make “YALE” the No. 1 
name in electric heat. For 
example, YALE’s famous 
manufacturing controls re- 
sult in: 


1. uniform distribution of the 
refractory within the sheath 
tor uniform insulation 


2. accurately centralized lo- 


cation of the resistor —equi- 


Makers of the famous YALE lines of Locks, Hard- 
ware, Door Closers, Hoists and Industrial Trucks 


distant from the sheath 
throughout its length — for 
uniform heat transfer 


We are now in production at 
our Buffalo plant on the first 


YALE Heat 


ECTRIC HEATING 


THE BRIGHT §$ 


of a complete line of electric 
heating units. You can get 
immediate shipment on the 
YALE Electric Rod-Type 
Heating Unit. 


THE YALE & TOWNE MANUFACTURING COMPANY 
1 YALE Electric HEATING UNIT SALES 

1 Room 1037, Chrysler Building, New York 17, New York « MUrray Hill 9-6700 
Please use this coupon to get further information. 

i Also describe your application in space below. 

| TITLE 

COMPANY 

ADDRESS 

CITY ZONE STATE 
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A SOLENOM 


Were 
SOLENOID VALVES 


SOLENOID VALVES 


4 solenoid operated valve is a versatile device ...a 
device that has many uses in the process industry and is 
one of the most versatile automatic controls obtainable. 
1... you can install solenoid valves whose sole job is to 
close or open a liquid or gas line in an emergency. 
They do not interfere with operations but should some- 
thing go wrong, they snap shut or open instantly to 

cut off or permit a flow. 


2...» you can install solenoid valves which open or close 
cyclically or functionally, being controlled by timers, 
floats, pressure regulators or other control apparatus. 


Swas you can install solenoid valves which will periodically 
change the direction of flow as required for operation 
of diaphragm pumps or double acting cylinders 


Study all the liquid and gas contro] problems in your plant 
and if there is any need for automatic control of the flow, 
get in touch with us. [t may well be that the solenoid oper. 
ated valve will be the best answer. We have designed 
and made these valves for over 40 years and will be in 
position to make intelligent recommendations. For pre 
liminary study, send for Catalog 200-R 


When in need of Automatic Transfer Switches, Re- 
mote Control Switches, Contactors, Relays, and 
Specialized Electromagnetic Controls, come to us. 


Automatic Switch Co. 


41-G East llth Street « New York 3, N. Y. 


Surface Chemistry and Colloids, by 
A. E. Alexander, 52 p.; Thermody- 
namics and Colloidal Systems, by 
D. D. Eley, 15 p.; The Study of Macro- 
molecules by Ultracentrifuge, Electro 
phoresis, and Diffusion Measurements, 
by P. Johnson, 15 p.; The Viscosity of 
Macromolecules in Solution, by F 
Eirich, 15 p.; The Kinetic Theory of 
High Elasticity, by R. F. Tuckett, § 
p.; Emulsions in Vivo, by J. H. Schu! 
man, 11 p.; The Study of Colloida 
Systems by X-Ray Analysis, by M. F 
Perutz, 15 p.; Membrane Equilibrium 
by G. S. Adair, 14 p.; Infra-Red Spec 
tra and Colloids, by G. B. B. M. Suth 
erland, 8 p.; Vinyl Polymerization, by 
R. R. Smith, 12 p. 

Several statements demand consid 
eration: Lawrence (Ann. Rep. Chem 
Soc., 37, 106, 1940) has shown the 
incorrectness of the statement of 
S. U. Pickering, appearing in al! 
textbooks, that 99 percent by volume 
of oil can be emulsified in soap solu 
tions. “Such systems consist in fact 
of a continuous oil phase thickened 
by a mass of hydrated soap crystallites 
ind so are not emulsions at all.” (p 
24). The theory of Verzar as to the 
absorption of fat through the intesti 
nal wall, is opposed by recent evi 
dence; thus “paraffin in finely emulsi 
fied droplets, at least 4 » in diameter, 
is as equally well absorbed as olive oil, 
if negatively charged emulsifying 
agents are used.” (p. 130). 


Broad in Scope 


Tue CHemistry OF PorRTLAND CE 
MENT. By Robert Herman Bogue 
Reinhold Publishing Corp., New 
York. 1947. 572 pages. $10. 

Reviewed by J]. C. Witt 

For More than twenty years, Dr. 

Bogue has been the research director 

of the Portland Cement Association 

Fellowship at the National Bureau 

of Standards. His principal studies 

have been on the compounds of ce 
ment clinker and the hydration prod- 
ucts of these compounds. In connec- 
tion with his work, he has kept in 
close touch with the developments in 
cement chemistry around the world 

The scientific information acquired 

in this way is the basis of the most 

recent, and one of the very good, 
books in his field of research. 

The author defines clearly the scope 
of his book: “The work is written, 
therefore, primarily for the cement 
chemist, and from the point of view 
of the research chemist concerned 
with the chemical problems of the 
industry, but with the thought com 
stantly in mind that the treatment 
should be such that the executive, 
the engineer or the lay reader should 


| be able to profit by its study. 
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Speed Reactions > Save Money 


Reduce Depreciation * Prevent Contamination 


Hvdrogen sulfide, carbon dioxide, ammonia, and similar 
compounds generally cause no appreciable attack on 
\leoa Aluminum refinery and process equipment, even 
when moisture is present. Depreciation costs are re- 
duced, equipment shows more in-service time without 
repairs, and replacement is postponed for longer intervals. 

Aleoa Aluminum Condenser Tubes are safe to use 
with many chemicals and most types of cooling waters. 
The high heat conductivity of aluminum permits 
rapid heat transfer, allows condensers, towers, and 


heat exchangers to work at high thermal efficiency. 

Because aluminum does not rust, many chemical 
products that must be kept water-white and free from 
contamination are safely processed and stored in 
aluminum tanks. 

Our engineers will be glad to tell you where Alcoa 
Aluminum is now being used, and help work out the 
details of using it in your plants. ALUMINUM CoMPANY 
or America, 2151 Gulf Building, Pittsburgh 19, 
Pennsylvania. Sales offices in 54 leading cities. 


MORE PEOPLE WANT MORE ALUMINUM FOR MORE USES THAN EVER 


COMMERCIAL ,FORM 
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Fe My theme is the chemistry of port 
—>—# HENDRICK land cement, but other aoa are 
— = touched upon. . . . I have outlined 
ALUMINUM the of cement manufacture, 
Rl ~ but only in brief, dwelling especially 
on -4 ae GRATING upon the operations which we chem 
7 I have touched upon 
the physics of cement pastes and the 
=; saves weight design of concrete incidentally, 
2 ae resists corrosion as affected by the chemical processes 
taking place. The subject mat 
ey pa he: Because it combines light weight. with ample strength, ter naturally divides itself into the 
and high corrosion-resistanee. Hendrick Miteo Alu- two classifications: the chemistry ot 
2 -\e & minum Grating is especially desirable for many pur- clinker formation, and the chemistry 
poses. of cement utilization. The forme: 
7 = It is being successfully used in such widely different is concerned chiefly with high-tem 
i applications as shipboard installations and in sewage perature reactions im the dry state, 
PI 
the latter with reactions between 
ment and water or solutions. ‘Thes 
gh — ane two fields of study compos Parts | 
a costs, and maintenance painting is not required. and III, respectively Both fields. 
<a? Write for full information on this recent Hendrick however, are intimately concerne 
, development. with the nature and stability of th 
phases which are formed under giv 
conditions. So important is a know 
edge of the technique and results of 
p HEND RI CK such an approach to the problems 
of cement that a separate section, 
' Part Il, is devoted exclusively to the 
Manufacturing Company Equilibria of the cemen 
Architectural Grilles 
Métco Open Steel Flooring, 51 DUNDAFF STREET, CARBONDALE, PENNA. Studies in either chemistry or port 
i “Shur-Site” Treads and land cement should lead to the \ 
Armorgrids Sales Offices In Principal Cities ume, which may be said to be at the 
crossroads of the two subjects. It 
should be enlightening to chemists 
| not interested in cement who have 
t a e C L A L oO W | | erroneous ideas concerning the 
| plicity of cement chemistry. In most 
WITH 'NDEPENDENTLY-OPERATED MIXING, on cement, - 
chemistry is not sufhcientivy empha 
FLOCCULATION, STILLING 
AND SEDIMENTATION ZONES The volume should be of particular 
interest to several groups of individ 
A notable improvement over conventional short-retention water 
treatment units. Its control over short-circuiting, control over each industry who are specializing in 
function and control of sedimentation through low weir rates mean chemistry; = 
norganic industrics who are s)x 
improved effluent ... higher filtration rates ... longer filter runs... h workers 
better industrial waste recovery and treatment. in the field of cement. An important ff : 
feature is the hundreds of references 
wresented. It is a useful guide to the 
of cement chemistry 
The discussion of the chemustrv 
of cement in such detail has neces 
4 sarily limited the treatment of other 
SOFTENING phases of the industry. If a lc 
i | does not find the book helpful over — 
@ TURBIDITY AND | so wide a range as he had anticipated, 
COLOR REMOVAL it probably is because he failed to 
a: a read the preface or to note that the 
@ INDUSTRIAL WASTE manufacture of cement from the aw & 
TREATMENT materials to the finished. tested 
uct is explained in sixteen pages 
are used interchangeably with abbre- 
WALKER PROCESS EQUIPMENT INC. viations which resemblc these sym 
YEARS OF EXPERIENCE TOGETHER IN EQUIPMENT ENGINEERING bols and formulas. The abbreviations 
AURORA © ILLINOIS are familiar to cement chemists, but — 
a glossary is required for the guidance me 
CHEN 
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SOMETHING 


For extremely small flow 
control, the Gismo han- 
dies minute quantities of 
liquids under all ranges of 
pressure drops up to 5000 
PSI. It is particularly 
adapted to pilot plant 
work. For full descriptive 
details write for Bulletin 
530. 


HOW IT WORKS 


Control valve action is obtained through rotary 
stem which moves through an adjustable moaxi- 
mum arc of 60°. Inner valve movement depends upon 
a lead screw thread of 11 or 32 pitch which in turn 
converts rotary motion of stem into inner valve move- 
ment to and from valve seat. Full 60° rotation is ob- 
tained through diaphragm—piston member stroking 
through 4” stroke with 2 to 15 PS! operating medium 
pressure change. Can be fitted with 3 orifice sizes. 
Scope of flow control from less than one cubic centi- 
meter per minute to full 9” free orifice capacity. Size 
—regularly furnished '/2” screwed pipe connections. 


FISHER GOVERNOR COMPANY © marsnattrown, towa 
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AFTER MORE THAN 
15 YEARS FIGHTING 
2-WAY CORROSION 


Here 1s ANOTHER EXAMPLE of the type 
of venting service provided by Transite In- 
dustrial Vent Pipe. 

For more than 15 years, this Transite stack 
at the Waterbury, Connecticut, plant of the 
Chase Brass and Copper Company has been 
exposed to conditions so severe that the pipe 
previously used had to be replaced at frequent 
intervals. Its interior is constantly subjected 
to the destructive action of corrosive acid 
fumes ... its exterior to the aggressive attacks 
of weather. Yet despite this double-barreled 
attack from corrosion, it has required but 
very little maintenance and is still on the job 
today. 

If you havea venting problem, this asbestos- 
cement pipe may prove a practical solution. 
Highly resistant to many of the corrosive 
gases, vapors and fumes met in industrial 
operations, it is providing long-term, low- 
cost performance in many industries. Rust- 
proof and weather resistant, Transite needs 
no painting. And it comes in sizes up to 36” 
in diameter, with a full line of Transite fit- 
tings to assure Corrosion resistance through- 
out the system. 

Data Sheet Series DS-336 gives full details 
and is freeon request. Write Johns- ga» 
Manville, Box 290, New York 16, ia 
N. Y. for your copy. JM 


Typical industries in which Transite Industrial Vent Pipe is used 


of others. 


Although the practice » 
generally accepted, it is not conducive 
to the understanding of some por 
tions of the book by 7 readers, or 


by readers in general who have not 
specialized in cement. 

There are many points about the 
manufacture and use of cement that 
are highly controversial. Conse 
quently, the book contains some 
statements that could be challenged 
or at least modified. 

The author dedicates the volume 
to five of his colleagues at the Stock 
holm Symposium on The Chemistrn 
of Cements in 1938, and he acknowl 
edges his indebtedness to his asso 
ciates on the staff of the Portland 
Cement Association Fellowship. 


Manufacture and Use 


Tue ALKALINE EartH Heavy 
Merat Soaps. By S. B. Elliott 
Reinhold Publishing Corp., New 
York. 342 pages. $7.50. 


Here is a comprehensive discussion of 
virtually all phases of manufacture and 
use of alkaline earth and heavy-metal 
soaps. Individual chapters cover con 
stitution of the soaps, raw materials 
for manufacturing, solvents and addi- 
tion agents, manufacturing methods 
and equipment, classification of soaps, 
applications of metallic soaps, and dis 


_ cussions of soaps of the eight metal 
| groups. Appendixes cover patents spec 


ifications, applications, commercial 
metallic soaps and a list of inorganic 
compounds suitable for preparing me 
tallic soaps for research. 


RECENT BOOKS 
and 


PAMPHLETS 


Prevention of Deterioration Abstract. 
Published by the National Researcb 
Council of the National Academy of 
Sciences, 2101 Constitution Ave., ash 
D. C. $37.50 per yr. Now available op 
a yearly subscription basis, these 

stracts are set up under the following 


headings: electrical and electronic equip j 

ment; finished assemblies; fungicides; 

laquers, paints and varnishes; leather { 

lubricants; metals; microorganisms, 

Soap optical instruments; packaging; paper: 
plastics, resins, rubbers and waxes: stor- 

Soft Drink age; textiles, and wood. 


ar Refin { 
Sug me India & America. By B. J. Vaswant | 
Refrigeration Textile Published by Indo-American Fellowship 
Rubber Tool pages. 60 cents. Points out what — 
s Kn 
Sewage Works Water Work inessman should 
Limitations in Cross-Laminating of Oa! 
Under Extreme Service Conditions. Pu)- 
lished by the Virginia Polytechnic I»- 
stitute, Blacksburg, Va. By E. G. Stern 
48 pages. 50 cents. Bimonthly Bu letip 
of Virginia Polytechnic Institute, En 
neering Experiment Station Series No N. 


Levulinic Acid as a Source of Hetero 
cyclic Compounds. By Avery A. Morton A 
Scientific Report Series No. 8, pub ished 
by the Sugar Research Foundation, 5? T: 
Wall St., New York, N. Y. 28 pages 
This review covers these four principal 
headings: the keto-acid system and re 


Petroleum 
Potash 

Pulp & Paper 
Quarrying 
Railroad 
Rayon 


Shipbuilding 
Shoe 


Smelting 


Gas 

Glass 
Laboratory 
Laundry 
Leather 

Meat Packing 
Metal 

Mining 

Paint 


Bleaching 
Boller Works 
Brewing 
Canning 
Ceramic 
Chemical 


Explosive 

Farm Machinery 
Food 

Foundry 
Furnace 
Furniture 


NOON 


IC 


i 
» 
= 
4 
\ 
ih 
ii 
“fi 
| 
| 
Aircraft Dairy 
Automobile Drug 
Baking Electrical 
Johns-Manvinc 
| TRANSITE PIPE 
» 
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EVERY MINUTE 
ON THE JOB 


Select Cuno Auto-Klean 
Filter for Continuous 


Cleaning of Full Flow 


This one fluid-cleaning unit — no larger than 
the usual partial-flow type — handles full flow of 
practically any fluid. 

The permanent all-metal, disc-type Filtering 
cartridge removes all particles down to .0035”’. 

And the exclusive “‘comb-action” filter cleaning 
removes accumulated solids without interrupting 
flow. 


BUILT-IN OR EXTERNALLY MOUNTED 


Cuno Auto-Klean Filters are available with or 
without sumps for built-in or external installations. 
Sizes from 14%"’ x 14"" cartridge to massive motor- 
driven models to handle a few gallons per hour or 
millions of gallons per day. Filters cleanable man- 
ually (by turning handle) or automatically. 

For fluids containing highly abrasive solids 
—Cuno Flo-Klean, wire-wound permanent car- 
tridge, continuously cleanable by motor-driven 
backwash system. 

Write us to have the local Cuno representative 
recommend proper Cuno filter (see below) for your 
fluid-cleaning application. 


See Catalog in SWEET’S 


Sus N m9 FREE FACTS TO FIT YOUR NSTALLAT 


0035" down 


CUNO ENGINEERING CORPORATION ; 
Continvovsiy 


107 South Vine St., Meriden, Conn. 


Please have nearest Cuno representative provide information rela- 
tive to services checked. 


OAcids Coatings Paint 
CAdhesives Coolants Paim Ojl 
OAir Dope | \Paraffine 
OAlcohol Enamels Paste 
OAlkali Extracts ( \Pyroxylin 
OAmmonia Flavors | Resins 
OAnimal! Oils Fuel Oil [Rubber Cements 
CAsphalt | Gases (Sizing 
OBanana Pulp Gasoline Soap 

OBeer Glue Solvents 
OoBeverages Grease | Syrups 
OoCasein Gum (\Tar 
(Castor Oil Hydrogenated Oil Tooth Paste 
OCaustic | Ink Vegetable Oils 
OCellulose Lacquers Water 
OoCement | ,Latex 
CChocolate (Molasses 

Name 

Company 

Address 

Title 


CHEMICAL ENGINEERING * DECEMBER 1947 « 


he 
f 
i 3 
A 
li- 
- 
s REMOVES MORK SIZES OF sOUIDS 
al MORE TYPES OF RUIDS 
' 
= 
op 
W ire-wound ‘ 
tion of grinder coo. 
A 
52 
G 283 


#, 


> 
OO 
x 
Oxo 
Sox 
> 
> 
‘ 


to qualified organ iz 


ations and 
_ individuals 


d combinations, the keto-methyvlene 

to-methys systems, the halogeno- 
ind related systems, the acid chlor- 
ester or equivalent compound 


The Social Contract of an Educated 
Man. By Isaiah Bowman li pages. 
An address delivered by the president of 
The Johns Hopkins University to en- 
terin students Sept 20 1946 


Union List of Technical Periodicals in 
Two Hundred Libraries of the Science- 
Technology Group of the Special Libra- 


Tries Association. Third edition By 
Elizabeth G. Bowerman Published by 
the il Libraries Assn Kast 
Tenth St.. New York N. ¥ 85 pages 
$6 Nearly 5000 titles of periodicals 
in representative special libraries in the 


GOVERNMENT 


felids of pure and applied science lay 
graphed 


New Method of Protecting Conveyor 
Openings. By Norman J. Thompsor 
Published by the National Fire Prote: 
tion Assn., 60 Batterymarch St... Bostor 


10, Mass 12 pages 20 cents (jer 
erously illustrated vith rapl 
photographs, this article was origina 


presented as an address at the fiftwv-fir 
annual meetin of the NEDA 


Coal Evolution, Not Revolution. Pul 
lished by the Research and Developme 


Division Pittsburch Consolidated ¢ 
Co., Library, Pa 1) pages \ dis 
Sion of the t situation ind 
search project for the making of syr 
thetic fuels from coal 


PUBLICATIONS 


The following recently issued documents are available at prices indicated trom 
the Superintendent of Documents, Government Printing Office, Washington 25, 


D. ¢ In 
md the issuing office 


check 


rderimg publhcations noted in this list always 
Remittances should be made by postal monev order 
Do not send postage stamps 


give complete title 


When no price is imdicated 


pamphiet is free and should be ordered from the bureau responsible for its issue. 


Statistics on Ethyl Alcohol (Fiscal Year 
Ended June 30, 1947). Bureau of Interna 
Revenue Aleoh Tax Unit Processed 
Complete production data 


Departmental and Ageaey Statements on 
Research and Development Administra- 
tion. The President's Scientific Research 
Board Available from the office of John 
R. Steelman, Chairman. Processed. Sum- 
marizes present policies of many 


Ecological and Physiological Studies of 
the Effect of Sulfate Pulp Mill Wastes 
on Oysters in the York River, Virginia. 
By Paul 8S. Galtsoff, et al. Fish and 
Wildlife Service Fishery Bulletin 43 
Price 50 cents Elaborate research re- 
port and summary of recommendations 


U. S. Patents on Powder Metallurgy. 
National Bureau of Standards, Misc+ 
aneous Publication MIUS4 Price 
cents \ bibliography 


Summary of Proceedin of Conference 
on Productivity, October 28-29, 1946. 
Bureau of Labor Statistics, Bulletin N 
913 Price 15 cents 


Wood Properties and Paint Durability. 
By F. L. Browne l. S. Department oft 
Agriculture Miscellaneous Publicat 
No. 629 Price 10 cents 


Committee of European Economic Co- 
operation. General Report, Volume | 
Department of State Publicatior 

T’rice cents Summarizes req 
from the Paris conference of sixt: 


H PIPING ond EQUIPMENT 


‘10 43rd Street 


Pittsb 


gh, Penna. 
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Viscosimeter Saves 
Its Cost in One Month 


By enabling the Cleveland Steel Barrel 
Company to improve control and uni- 
formty of the finish on its steel shipping 
containers, the Zahn viscosimeter saved 

first cost in a month. Rejects from 
rickiness and the need for repaint jobs 
were chminated. The Zahn viscosimeter 
is many similar applications for the 
users of varnish, lacquer, japan, syrups, 
md other liquids. Write for Bulletin 


GLA-3oisC, 


of many cases where General 
Electric laboratory equipments cut 
costs in laboratory and factory 
procedures. 


if you have a specialized testing 
problem, we shall be glad to investigate 
for an effective and economical answer. 
Apporatus Department, General Electric 
Company, Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 
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These are three | 


Spectrophotometer Pays 
Its Way in One Project 


Ten vears ago, the Harshaw Chemical 
Company developed a new opacifier, 
Uverite, to replace tin oxide. On this 
project, a G-E recording spectrophotom- 
eter more than paid for itself. Burt the 
Important Harshaw’s 
chemists say it has been paying for itself 
repeatedly since then by giving quick, 
permanent results for color analysis, 
comparison work, etc. Write for Bulletin 


GEA-3680A. 


news is_ this: 


NEW 


FE CATALOG FOR REFER 


Thickness Gage 
Saves $600 Monthly 


In determining the amount of white 
enamel needed on stove parts by its 
thickness, this gage saves Florence Stove 
Company $600 monthly. This includes 
savings from the reduction of rejects and 
from speeding up the enameling process. 
G-E thickness gages measure the thick- 
ness of any nonmagnetic material on a 
magnetic iron or steel base. Range: from 
0.00005 to 0.75 inch. Write for Bulletin 
GEA-4363A, 


ENCE AND ORDERING 


This new SPECIALIZED TESTING AND MEASURING EQUIPMENT 
CATALOG contains 44 pages of the latest in measuring and 
testing equipment, giving application, descripti 
photographs, prices, and how te order. Here, in easy-to-use 
form, information is assembled about approximately 100 equip- 
ments. If you can use a catalog of this type, fill out the coupon 
completely and send it today. 


specifications, 


General Electric Co., Section K800-37 
Schenectady 5, N. Y. 


Please send me the new SPECIALIZED TESTING AND 
MEASURING EQUIPMENT CATALOG GEA-639. 


I 

i 

I 

Name 

Company 
H Position 
Street 

i 

City___. 
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Zone State 
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there is a 
difference 


Catawissa UNION and VALVE dependability means LOWER 
MAINTENANCE COSTS ... with an EXTRA margin of safety! 


HOT FORGED STEEL 


AND 


STAINLESS STEEL 


UNIONS 


STANDARD 
TO 3” 


Cold- Working Pressure 
up to 2,000 pounds. 


DOUBLE EXTRA 


HEAVY 
TO 2” 
Cold-Working Pressure 
up to 6,000 pounds. 


The Catawissa seat design gives you a perfect 
even when the 


seal for every installation -- 


pipe is not properly aligned -- with its 55-de- 
gree angle on the female end to a ball on the 
male end! 


HOT FORGED STEEL SWING CHECK VALVES, 

ESPECIALLY ADAPTED FOR For boiler injection--engineered 

HIGH TEMPERATURE & HIGH to outlast the boiler! Efficient. 
PRESSURE SERVICE! easily accessible! 


See your industrial supply distributor 
--or write direct for a copy 
of BULLETIN 10-A 


CATAWISSA VALVE 
FITTINGS COMPANY 


100 Mill Street 
CATAWISSA, PENNA. 


European nations. Volume II giving 
complete details expected later. Price 
not yet announced. 


Im vement and Industrial Utilization 
of ybeans. U.S. Department of Agri- 
culture, Miscellaneous Publication No. 
623. Price 10 cents. Research summary 
of the Soybean Laboratory program. 


Peanut Protein Fiber: Its Position in 
the Protein Fiber World. By Walter M. 
Scott. Bureau of Agricultural and In- 
dustrial Chemistry, AIC-165. Mimeo- 
graphed. Summary of present status 
and economic prospects as judged by 
Southern Regional Research Laboratory. 


Devel ental Tests of Synthetic Or- 
ganic pounds as es. Part 
I. By M. C. Swingle, et al. Bureau of 
Entomology and Plant Quarantine. 
E-730. Processed. Tabular summary of 
results on individual chemicals with spe- 
cific insects. 


House Control. By F. C. Bishopp and 
L. S. Henderson. U. 8S. Department of 
Agriculture Leaflet 182. Price 5 cents 
A popular statement; but summarizes 
present technical judgment of Bureau of 
Entomology. 


Clays. By E. Conley, et al. Bureau 
of mm, Bulletin 465. Price 35 cents 
Detailed report on wartime research 
project. 


Toxicity and Flame Resistance of Ther- 
mosetting Plastics. By IL. B. Berger 
et al. Bureau of Mines, Report of In- 
vestigations R. I. 4134 Mimeographed 
Complete report of experimental studies 
of reactions and toxic products. 


Coal-Tar In- 

By E. 0. Rhodes Bureau of 
Information Circular I. C. 7408 
Mimeographed. Summarizes foreign ob- 
servations. 


Pott-Broche Coal-Extraction Process and 
Plant of Ruhrél, G.m.b.H.. Bottrop-Wel- 
heim, Germany. By H. H. Lowry an¢é 
H. J. Rose. Bureau of Mines, Informa- 
tion Cireular I. C. 7420. Mimeographed 
Resume of foreign observations. 


Gasification of ite and Subbitumi- 
mous Coal. Ry V. Parry. et al. Bureau 
of Mines, Report of Investigations R. ! 
4128. Mimeographed. Progress Report 
for 1945-46. I. Operation of a com- 
mercial-scale plant at Grand Forks 
N. D. TI. Comparison of small and large 
Pilot plants. 


Infammabdility of Dimethyl Ether- Di- 
chlorodifinoromethane_Air Mixtures. By 
G. W. Jones and F. E. Scott. Bureau of 
Mines, Report of Inestigations R. ! 
4125. Mimeographed. 


Blectric Smelting of Low-Grade Nicke) 
Ores. By S. F. Ravitz. Bureau of Mines 
Report of Investigations R. I. 4122 
Mimeographed. 


Beneficiation of Western Manganese 
Ores. By C. H. Schack and H. G. Poole 
Bureau of Mines, Report of Investica- 
tions R. I. 4117. Mimeographed. 


Pilot Mill Concentration of Las Veras 
Wash Manganese Ore, Boulder City, Nev. 
By S. R. Zimmerley and C. H. Schack 
Bureau of Mines, Report of Investirca- 
tions R. I. 4123. Mimeographed 


Concentration of Oxide Manganese Ore 
from the Ophir Hill Mine, Ophir, Tooele 
County, Utah. By S. J. Hussey, et a! 
Bureau of Mines, Report of Investica 
tions R. I. 4130. Mimeographed. 


Vibrator-Type Multiple-Shot Blasting 
Unit. By F. C. Gibson and F. W. Brown 
Bureau of Mines, Report of Investiga- 
tions R. I. 4136. Mimeographed. 


Alexander-Barber Sillimanite Properties. 
Spartanburg County, 8S. C. By R. C 
Hickman. Bureau of Mines, Report of 
Investigations R. I. 4118. Mimeographed 


Investigation of Magnetite Deposits at 

ake, St. Lawrence N. 
(to November 1945). By W. T. Mi! 
Bureau of Mines, Report of  t_- — 
tions R. I, 4127. ‘Mimeographed. 


Recovery of Soda and Removal of Sul- 
fate in the Lime-Soda Process {for 
Alumina Production. By Francis J. Frat- 
tali, et al. Bureau of Mines, Report of 
R. I. 4126. Mimeographed. 
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Static electricity causes many surfaces 
SOR to pick up dust or lint. By treating 
provers the surface with an Armac, or Armac- 
Pare 
econ containing compound, this electrical 
charge can be reversed and the sur- 
, 4 Wa) face caused to repel dust. Write for 
Booklet No. 205, “Surface Treatment 
state? with the Armeens and Armacs.” 
The Armeens and Armacs— Armour’s 
high molecular weight aliphatic amines 
and amine acetates—make possible eee 
cationic emulsions with unique 
° The versatile Armeen salts form 
but may go as high as 7. Alkaline . highly efficient penetration assistants 


conditions break the emulsion. ..yet may be converted into equally 
They are able to exhaust the oil efficient water repellents. Write for 
phase of the emulsion onto certain Booklet No. 204, “The Armeen Salts 
types of surfaces — cellulose, —Penetrants or Repellents.” 
siliceous, oxidized metal. 
Calcium, magnesium, aluminum 
and other metallic ions have 
little effect upon the stability of 
these emulsions. Compatibility 
depends upon the type of 
anion—acetates are well 
tolerated, chlorides tolerated, 
sulfates not tolerated. 
Write today for Booklet No. 2035 
“The Armeens and Armacs 
; as Cationic Emulsifiers,” 
covering properties, uses 
and typical formulations. 


characteristics . . 
Their pH is usually on the acid side - —- 


Other proven applications include 
ore flotation...germicides, fungicides, 
insecticides...synthetic detergents... 
water-treating compounds...asphalt- 
bonding agents...chemical synthesis. 
Write for basic Booklet No. 101, 
“RNHo2, The Armeens, and RNH3Ac, 
The Armacs, their Acetate Salts.” 


mail this coupon today! 
(attached to your business letterhead, please ) 


ARMOUR CHEMICAL DIVISION, ARMOUR AND COMPANY 
1355 West 31st Street, Chicago 9, Illinois 


ARMOUR 


Please send me booklets checked: 
204 
| 203 Firm Name aren 


] 101 Address 


ARMOUR AND COMPANY 
1355 West 31st Street + Chicago 9, Illinois 
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RECOVER 
EXTRA PROFITS 


by Increasing 
PRESSING EFFICIENCY 


New uses for the Zenith Pulp Press are being 
discover -d every day. Among the many instal- 
lations for DEWATERING ore: BEET PULP « 
PINEAPPLE * TOMATO POMACE © CORN GERM 
and FIBRE «© VEGETABLES © BREWER'S GRAIN 
CHERRIES © CITRUS FRUITS © FISH © PAPER PULP 
RECLAIMED RUBBER © TANKAGE ©® etc 


100% continuous... from storage bin to 
pressed coke, the Zenith Pulp Press dewaters 
up to 26 tons of wet pulp per hour. 


The material is fed mechanically to a tapered 
screw-type spindle that compresses and forces 
it through the press, discharging liquid through 
the central orifice and pressed cake to conveyor 
for disposal. 


Constantly rolling pulp assures maximum 
dewatering. Heater resistors permit steam 


injection. 
4 Pilot Press is available for trial in your plant. 
“Work Well Done Since '81” 


A PRODUCT OF 


Jackson & Church Co. 


SAGINAW, MICHIGAN 


MANUFACTURERS’ LA 


TEST 


Chemical Engineering's Reader Service, in cooperation with manufacturers. make 


it possible for you to secure catalogs, bulletins, and other publications herein listed 


without obligation (unless a price is specifically mentioned). For vour convenience 


publications may be obtained by using Reader Service Coupons on pp. 173-174 


made by this company for demineraliz- 
ing water. Explains the operation prin- 
ciple of the equipment Contains 
photographs and diagrams of the vari- 
ous models. 


Handling. Link-Belt Co., 


8-page leaflet illustrates and 
this mpany'’s ball bearing 
trolley for overhe id conveyors Dia- 
grams various models Includes list 


prices, dimensions and weights 


116. Pire Prevention. Nationa! Board of 
Fire Underwriters, New York 16-page 
booklet discusses commercial! fire haz- 
ards, fire protection and directions for 
handling fires 


117. Liquid Level Regulators. 
Neilan Regulator Co toston §4-page 
bulletin covers the application, construe- 
tion and operation of the liquid level! 
controllers made by this company Con- 
tains a well-labeled diagram for each 
piece of equipment. Includes drawings 
showing applications. 


118. Carbon Tetrachiloride. Stauffer 
Chemical Co., New York 32-page book- 
let contains tables on physical proper- 
ties, vapor pressure, azeotropic mixtures 
of carbon tetrachloride and solubility of 
water in carbon tetrachloride. Includes 
a section of binary mixtures, applica- 
tions and safe handling 


119. Instruments. Fischer & Porter 
Co., Hatboro, Pa 32-page booklet illus- 
trates and describes this company’s vari- 
able area type flow meter Discusses 


principles of operation, flow range, linear 
flow characteristics and accuracy. 


Silicaware. Amersil (o.. Ine., Hill- 
N J l6-page booklet illustrate 
and describes the fused silica and fused 
quartz products made by this company 
Contains dimensions and sketches 
pipes and fittings. 


121. Chemicals. Publicker Ind istries 


Ine Philadel i S-pane eantet 
scribes a surface active agent mads 
this company Contains graph showing 
ubility n sedium hydroxide Surtace 
ind interfacia tension, foaming capac- 


ity and wettine capacity 


122. Equipment. Bus Manufacturing 
Co Hartford, Conr Three booklets de- 
scribing and illustrating the heat trans- 
fer products made by this company. One 
S-page booklet contains sketches and 
dimension charts of heavy duty coolers 
\ 4-page leaflet covers automatic water 
defrosting equipment \ 20-page booklet 
provides data on refrigerating and air 
nditioning equipment 


123. Rotary Sifters. BF. Gump Co 
Chicag -page booklet illustrates 
and describes the ine of rotary sifters 
made by this company Contains graph 
showing operation enstruction and in 
Stallation of the sifters Includes a 2- 
page comparison table for wire silk 
and grit gauze sifting cloth 


124. Instruments. Wheelcs Instruments 


Co Chicago Two booklets illustrate 
and describe this company’s strip chart 
recorder l§-page leaflet explains wit}! 


text and schematic drawings the operat- 
ing principle of the instrument. Con 
tains a 2-page chart giving specifica 
tions. Also includes a chart giving tech- 


PUBLICATIONS 


FLETCHER 


GROUP INSTALLATIONS .. . 


One operator controls several machines .. . 


and unloading cycle without time loss. 


better separation with minimum supervision . . . 
units with large, labor-saving bottom discharge and largest capacity in pro- 
portion to basket diameter. Investigate these time- and labor-saving Fletcher 
Group Installations. Write for detailed information. Engineering consultation 


available without obligation. 


MOTOR-DRIVEN SUSPENDED 


FLETCHER WORKS, 235 GLENWOOD AVE., 


can maintain loading, spinning 
Fletcher Centrifugals assure faster, 
are high-speed, self-balancing 


PHILADELPHIA 40, PA. 
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FROM SHELL CHEMICAL 


PHYSICAL PROPERTIES 


he 
cup | cup | 20°6. 
ACETONE CH;-CO-CH; 58.1 56.1 BELOW —4 186.2 | 6.59 
METHYL ETHYL KETONE ] CH;-CO-C.H; 72.1 79.6 | 34 28 71.2 | 6.71 
METHYL ISOBUTYL KETONE | CH3-CO-CH2-CH(CH;). | 100.2 | 115.9 | 81 60 15.2 | 6.67 
MESITYL OXIDE ] CH3-CO-CH=C(CH;). 98.1 129.5 | 98 79 8.0 | 7.11 a 


AS SOLVENTS, these four Shell Chemical ketones can be used to 
excellent advantage ...in surface coatings based on nitrocellulose 
and vinyl resins ... in phenolic can coating operations, cloth and 
paper coatings, airplane dopes, artificial leathers, acetate rayon, 
photographic film, cleaning compounds, paint removers, adhesives 
and rubber cement. 


In the compounding of lacquers and thinners, their solvency 
permits solutions of high solids concentration while keeping vis- 
cosity characteristics within workable limits. 


AS EXTRACTANTS they find widespread use in the preparation 
of antibiotics, the dewaxing of lubricating oils and in numerous 
other recovery processes. 


AS CHEMICAL RAW MATERIALS these ketones, because of their 
reactive carbonyl group, permit chlorination, hydrogenation, oxi- 
dation and condensation with aldehydes and aromatic compounds. 


SHELL CHEMICAL CORPORATION 


100 Bush Street, San Francisco 6 + 500 Fifth Avenue, New York 18 
Los Angeles + Houston + St. Louis + Chicago + Cleveland + Boston + Detroit 


For full descriptive matter 
and samples of any or all 
of the above ketones, 
write your nearest 


Shell Chemical office. 


Other Shell Chemical 
products are: Allyl 
Chloride, Acrolein, 
Epichlorohydrin, 
Glycerol Dichloro- 
hydrin and 

Isopropyl! Alcohol 
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SCHUTZ-O’NEILL offers you the benefit of 
more than a half century of experience in 
rapid, accurate, dustless pulverizing of any 
dry, grindable, non-gritty stock. Send us a 
sample of any stock you need to pulverize, 
stating fineness desired. We will make a 
test grind, and give you c report on the best 
method to use and the type of Schutz-O’Neill 
Pulverizer and any receiving or sifting equip- 
ment suited to your requirements. Acceptance 
of this offer for a test grind does not obli- 
gate you. 


MILL PLANS FOR 
EVERY TYPE OF GRINDING 


Schutz-O’Neill engineers, after they know 
your needs, can suggest a Mill Plan with 
the correct size and type of pulverizer, 
receiver box, expansion tubular collector 
er cyclone collector, gyrator sifter, etc 


of any stock you want to 


Schutz- O'Neill 
Style “D” Pulveri- 
zer, for fine grind- 
ing of dry, non- 
gritty stocks. Made 
in 6 sizes with co- 
pacities up to 2000 
ibs. per hour. 


The Schutz-O’Neill 
Gyrotor Sifter turns 
out @ large volume 
of uniform, clean 
product. 1 to 3 
sieve frames for 
single or multiple 
seperation. 


SCHUTZ-O NEILL ca. DIVISION OF PARTEN MACHINERY CO 


Filters. In addition, many 
radical innovations are incor- 
porated in Klein Ideal Filters. 
You'll want to know about all 
of these if you have an indus- 
trial, chemical or food filtration 
problem in your plant. 


Write for latest 
Kiein Bulletin 


Klein Ideal Diatomaceous Earth Filters and the 
exclusive Klein Filter Leaves, in combination, assure 
positive filtration at all times. Operation, cleaning 
and maintenance costs are at a minimum with Klein 


Klein Filter Leaf—i\f damaged, metal cloth 


Established 1909 easily replaced. No rivets. Note horizontal 


headers—central duct—Klein Cleanout Cap. 


FILTER & MANUFACTURING COMPANY 


1225-29 School Street 


Chicago 13. Ill. 


ditions involving corrosion, heat, and 
wear. Contains a 13-page table compar- 
ing this company's alloys with cast iron 
as to their ability to resist various cor- 
rosive chemicals. 


140. Filters. Niagara Filter Corp., But- 
talo, N. Y.—16-page booklet covering 
this company’s filters for the chemical, 
food, fermentation and process indus- 
tries. Contains two pages diagraming 
the complete operating principle of this 
company’s filter. Includes a chart giving 
sizes, capacities and dimensional data. 


141. Chemicals. Glyco Products Co 
Inc., Brooklyn, N, Y.—100-page booklet 
describing the emulsifying agents, 
waxes and other chemicals made by this 
company. Contains formulas, physica! 
and chemical properties and other data. 


142. Wire Cloth. Buffalo Wire Work- 
Co., Buffalo, N. Y.—4-page leaflet pic- 
tures the mesh sizes of the line of wire 
cloth made by this company. Includes 
a chart giving dimensions. 


143. Instruments. (iow-Mac Instrument 
Co., Newark, N. J.—4-page folder de- 
scribing this company’s unit for ana- 
lysing gas by measuring thermz! con 
ductivity. Diagrams a typical electrica! 
circuit for gas measurement Picture- 
the various models and contains speci 
fications. 


144. Valves. Caton Co, Newark, N. J 
Three i-page flyers, two describing and 
illustrating the valves and one the 
strainers made by this company 


145. Conveyors. Food Machinery Corp 
Riverside, Calif.—8-page booklet de- 
scribing the portable conveyor made by 
this company. Illustrates some of the 
varied applications for this equipment 


146. Instruments. Fischer & Porter Co., 
Hatboro, Pa.—S8-page leaflet icturing 
and describing the various flowmeter 
models made by this company. 


147. Water Conditioning. Cochrane Corp 
Philadelphia, Pa.—20-page booklet dis- 
cussing this company's greensand zeo- 
lite water softening process and its 
equipment for the process. Contains 
cutaway views showing the operation of 
the equipment. Includes a two-page table 
giving dimensions, weights and list 
prices, 


148. Synthetic Bubber. B. F. Goodrich 
Chemical Co., Cleveland, Ohio.—Bulletin 
47-12 covers the handling and storage 
of Geon latex. 


149. Alloys. The Duriron Co., Inc., Day- 
ton, Ohio.—Bulletin 100. 4-page leaflet 
listing 155 corrosive chemicals alpha- 
betically and showing which of this 
company’s alloys offers the most satis- 
factory resistance to each. Mechanica! 
properties of the alloys are also given 


150. Dryers. Proctor & Schwartz, Phila- 
delphia, Pa.—1l2-page booklet describing 
the use of this company’s continuous 
conveyor dryers in 11 different applica- 
tions. Describes how the equipment was 
used and diagrams each set-up. 


151. Flooring. Ralph V. Rulon, Inc., 
Philadelphia, Pa.—8-page leaflet de- 
seribes this company’s line of industria! 
flooring and protective coatings Con- 
tains several photographs showing 
— where their products have been 
used, 


152. Instruments. Commercial Researc! 
Laboratories, Inc., Detroit. Mich Bu! 


letin 9905 4-page leaflet discussing the 
performance, design and accuracy of this 
company's flowmeter. Contains a labeled 


diagram of the instrument. Considers 
installation, operation, maintenance and 
application. 


153. Materials Handling. Towmotor Cor) 
Cleveland, Ohlo.—28-page pocket-sized 
booklet describing the line of materials 
handling equipment made by this com- 
pany. 


154. Insulation. Geo. P. Reintjes Co. 
Kansas City, Mo.—4-page folder de- 
scribing this company’s tube and tile 
walls. Illustrates the insulation in use 
with the parts clearly labeled. Contains 
a cross-sectional diagram of an insu- 
lated wall. 


155. Weigh-FPeeder. Builders Providence 
Instruments, Providence, R. I.—Bulle- 
tin D8-550.35, 4-page leaflet diagraming 
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troublesome 
PROBLEMS SOLVED 


with Sarco in this Oil Plant 


Years of experience and research go into every barrel 
of special lubricating oils shipped from this plant. As a 
final insurance against mechanical impurities, every quart 
of oil passes through a Sarco Scraper Strainer just before 
it enters the container. 


Every few hours a turn of the handle at the top cleans the 
strainer screen. No messy basket to be lifted out, no ex- 
posure of the liquid to atmosphere and no lost time. Sarco 
Scraper Strainers are available in sizes from 34,” to 8”, 
hand or motor operated. Ask for Catalog No. 1225. 


OUTDOOR TANKS: To insure flow of oils trom outdoor 
tanks, even in the severest weather, the Sarco 87 Trap- 
Control is used. Temperatures are kept at predetermined 
points by this inexpensive device which cannot freeze. 


PUMP HOUSE HEATING: Another application of the 
Sarco 87. It keeps heating coils in the outside pump house 
at correct temperatures. No steam is wasted. In other forms 
this inexpensive regulator is used for wash tanks and 
process equipment. Ask for Catalog Nos. 250 and 550. 


SARCO 87 STEAM TRAP CONTROL 


SARCO COMPANY, INC. 
Represented in Principal Cities 
re State Building, New York 1, 
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OLDBURY 
ELECTRO-CHEMICAL COMPANY 


AMORPHOUS 
PHOSPHORUS 


PHOSPHORUS 
SESQUISULPHIDE 


Manufactured to strict specifications 
for the Match Trade 


Plant and Mam Office: 
NIAGARA FALLS, NEW YORK 


New York Office: 


19 RECTOR ST., NEW YORK 6, N. ¥. 


MONEL METAL COLLECTORS SOLVED IT! 


In an Eastern gypsum products plant the 
exhaust from certain processes is so detri- 
mental to working efficiency that continu- 
ous removal of the foul air is imperative. 
But dust and fume collectors of ordinary 
steel were badly corroded by the collected 
gas. This problem has been solved by 
Schneible. Conditions like this call for a 
wet method collector. 

The two 5,000 c.f.m. Schneible Multi- 
Wash Collectors pictured have been in- 


CLAUDE B. SCHNEIBLE CO. 


2827 Twenty-Fifth Street 


292 


Offices in Principal Cities 


stalled in this plant. The collectors and 
the ductwork up to them are constructed 
throughout of Monel metal, which is not 
attacked by the corrosive conditions. This 
installation will show ultimate economy 
because of longer service life. 

Every dust, fume and odor condition in 
the process industries can be 
successfully controlled with 
Schneible equipment. Submit 
your problem. 


° Detroit 16, Mich. 


nical data. S8-page leaflet contains wel! 
labeled photographs of different views of 
the instrument 


125. Boiler Accessories. Cochrane Corp 
Philadelphia 16-page booklet illus 
trates and describes this company's con 
tinuous blowoff systems. Discusses the 
purpose and principles of the systems 
Contains pictures showing diagrams of 
their continuous blowoff set-ups 


126. Steam Specialties. Wricht-Austin 
Co., Detroit.—Bulletin, CI 47 
folder describes and [{llustrates the line 
of traps, strainers, etc... made by this 
company 


127. Bromine. Dow Chemical Co.. Mid 
land. Mict Rooklet providing technical 
data on bromine and bromine product 

Discusses beth organic and inorganic 
con pounds 


128. Equipment. Surface Combustion 
Corp oledo 32-page booklet illus 
trates and 4Gescribes this company's 
equipment for the heat treating of 
metals ‘“ontains a tabular resume of 
prepared cas atmospheres civing com- 
position, application, capacities and cost 


129. Screw Pumps. Sier-Bath Gear and 
Pump Co., North Bergen, N. J O-pawe 
italow describes the capacity and appli 
cations of this company’s screw pumps 
Includes information on hp. ratings. vis 
ur installation and mainte- 


cosities 


130. Humidity Control. Surface Combu-: 
tion Corp., Toled R&-page bulletin dis 


cussing this company's unit for humid 
itv control in air conditioning svstems 
for industrial processing Contains a 


full-page flowsheet showine operation 
Explains details of application Shows 
several different tnstallation views 


131. Materials Handling. Hewitt-Robins 
Inc., Passaic, N. J Bulletin 128-A. 14 
page booklet fllustrates and describe 
this company's equipment for the un- 
loading of hopper-bottom cars 


132. Silicone Oils. Dow (Corning Corp 
Midland. Mich S-page data sheet co 
ering this company's line of silicone oils 
for high temperature lubrication The 
ports on comparative tests for stability 
volatility. ete. made on these oils by 
the manufacturer 


133. Pumps. ‘ochrane Corp., Philade! 
phia.—4-page reprint entitled “Hich 
Pressure Return Cuts Power Waste” 
Discusses the use of this company's 
high-pressure condensate return pum 


134. Diffuser Tubes. Chicaco Pump Co 
Chicago.—Bulletin 177 4-page leaflet 
illustrates and describes the perfort- 
ance and construction characteristics of 
this company’s diffuser tubes. Includes 
a graph showing the wet performanc: 
of the tube. Contains material specifica 
tions. 


135. Gas Analysis. Davis Emergency 
Equipment Co., Inc., Newark, N. J 
Bulletin 1143. 2-page leaflet describing 
and illustrating the micro-gas analyzer 
made by this company. Contains a one 
page toxicity table 


136. Equipment. Hydro-Power, Ine 
Ohio.—4-page leaflet dis 
cusses the hydraulic booster and pres- 
sure intensifier made by this company 
Describes operation, lists sizes and di- 
mensional! information Includes a 
schematic drawing of a typical hydraulic 
booster circuit. 


137. Stainless Steel. Jessop Steel Co. 
Washington, Pa.—1l2-page booklet list- 
ing the stainless and heat-resisting 
steels made by this company. Contains 
charts giving chemical analyses, phys- 
ical properties and fabricating prop- 
erties of standard types of steel. In- 
cludes two pages of corrosion resistanc: 
ratings. 


138. Instruments. Ess Instrument Co., 
Bergenfield, N. J.—2-page flyer describ- 
ing the turbidity indicators and record- 
ers made by this company. Includes 
sketches of their various parts. 


139. Mickel. The International Nicke! 
Co., Inc., New York, N. Y.—36-page 
booklet discussing the uses of the nicke! 
alloys made by this company. Charts 
and text tell of the performance of th: 
alloys under a variety of industrial con 
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Avto-Lite Indicating Thermometer F-1, illus- 
troted, con be supplied with adjustable, elec- 
trical clorm contects ot small additional cost 


Thermometer in Operations where | 
r Temperature is Important! | E 
AUTO-LITE 
RECORDING THERMOMETERS “Taking temperature” is easy when you have Auto-Lite | : 
Indicating Thermometers. All you have to do is to mount Z 
ger Be yeti Rage the dial head where readings can be taken most conve- : 
eccurate charting of temperature is 
phen: niently. The capillary tubing permits temperature to be 
que observed at some distance from the temperature source | 
Recording Thermometers have either 24 even in another room if necessary. In power plants, in the i 
hour or 7 day mechanical clock move- f ities | 
ment. Highly visible, 6” chart, with ex- processing orc food | r - : 
ceptional range coverage. Capillary tub- h ifo 
ing permits remote reading. Further de- tions where uniform temperature is important, Auto-Lite ) eet 
Indicating Thermometers help to save money, time and 


materials. Install them for greater efficiency. 


THE ELECTRIC AUTO-LITE COMPANY | 
J INSTRUMENT AND GAUGE DIVISION « TOLEDO 1, OHIO 
New York Office: Chrysler Building « Chicago Office: 600 S$. Michigan Bivd. 


INDICATING & RECORDING | 


THERMOMETERS 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES—THURSDAYS, 9:00 P, M—E. T. ON CBS : oF 
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BEIBINSON CONVEYS 


THE PNEUMATIC 
CONVEYOR THAT’S 


| 


ConvE TORS 


W: are referring to the handling of dry, finely granular or pulverized 
materials in bulk into, through or out of the plant. 


We are also referring to the unique way the material in the Robinson System 
is “fluffed” up into a cloud and then quickly conveyed through piping to its 
destination. The action might be likened to the flow of a liquid through a pipe. 
It’s unique in pneumatic conveying methods. 


Not only is the Robinson Air-Activated System already in use in many process- 
ing plants but within the past year it has been installed or ordered for handling 
such products as: litharage, borax, silica, soda ash, cement, carbon black, 
ammonium nitrate, limestone, starch, water softening chemicals. 


Industry is finding out more and more about the Robinson Method for handling 
fine, dry, granular or pulverized materials in bulk. After investigating thor- 
oughly many companies are ordering the system. 


We'll be glad to hear about your handling problem and if there is any doubt, 
we'll be glad to make a pilot plant test. 


ROBINSON Ait-Acialed Conveyor Systems 


: Division of MORSE BOULGER DESTRUCTOR CO. 


211-A EAST 42nd STREET NEW YORK 17, N. Y. 
Representatives in Principal Cities 
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and picturing the scales made by this 
company for continuous weighing of dry 
materials on conveyor belts. Presents 
the principle of operation. includes 
typical specifications 


156. Regulators. ‘rove Regulator Co., 
Oakland, Calif.—é6-page folder picturing 
and describing this company's check 
valves. Contains diagrams showing the 
dimensions of the various models and 
their operation. 


157. Bquipment. Cochrane Corp., Phila- 
delphia, ‘a.—4-page leaflet describing 
this company's equipment for removing 
corrosive gases from boiler feed water 
in a cold condition. Contains diagrams 
showing various situations where the 
equipment has been used Graphs the 
relationship between carbon dioxide 
total alkalinity and pH value in the 
feed water 


158. Vinylite Pinishes. The Watson 
Standard Co., Pittsburgh, Pa.—Lists this 
company's series of high solids viny) 
resins technical coatings for cans 
closures, ete Contains physical con- 
stants, suggested application methods 
and other data 


159. Motors. The Louis Allis Co. Mil 
waukee, Wis.—4-page leaflet describing 
this company's alternating current mo 
tor. Design and operating principles 
are shown by a sectional view of the 
motor Presents graphs of speed regu 
lation curves and performance curves. 


160. Mixers. International Engineering 
iInc., Dayton, Ohlo.—24-page booklet de 
scribes and illustrates the propeller and 
turbine type mixers made by this com 
pany. Includes schematic drawings of 
their parts 


161. Equipment. Lee Metal Products 
Co., Inc., Philipsburg, Pa Bulletin 
LM-11 4-page folder describing and 
picturing this company's cylinders for 
operating tilting kettles or agitators 


162. Cement Equipment. Hardinge Co 
Inc., York, Pa 4-page leaflet describ 
ing this company's equipment for vari- 
ous operations in cement processing 


M processing demands 
0 evailable dato 
from the best sources. If your problems 
concern fatty acids in the production of 
synthetic resins, soops, cosmetics, rub- 
ber, synthetic detergents or emulsifying 
agents—you need the Woburn Bulletins 
os a guide in processing. 


BULLETINS COVER 
Seedine * Isoline * Wolin Oil + Alkyd 
Resins * Fatty Acids for Soaps * Fatty 
Acids in the Textile Industry * Woburn 
Extreme Pressure Lubricant * Woburn 
Conjugated Fatty Acids * Alkyd Resin 
Formulas * Isoline Varnish Formulos. 


© Write today for Bulletins desired—also 
for special information concerning the 
use and application of organic chem- 
icals made to your specifications. 


Prepared by 
WOBURN CHEMICAL CORPORATION J.) 
1200 Merrison Avenwe Harrison Pest Office 
Woburn, Mass Canada 


Woburn Fine Chemicals, inc, Kearny, N. J 
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CHEMICAL ECONOMICS 


KM. Ballers, MARKET EDITOR 


PRODUCTION OF CHEMICALS 


T 


HIS YEAR WILL SURPASS 


THE RECORD SET IN PEAK WARTIME YEAR 


INDING up the vear with a re 
from the dip reported 
tor the third quarter, the chemical in 
dustry is establishing a new produc- 

record. Authority tor this state 
ment is found in the Federal Reserve 
Board indexes for production of in- 
lustrial chemicals and im comparisons 


reported cur- 


Census 


outputs as 


ntly by the Bureau 


+ +) 


en 
bv Reserve Board indexes, 
the previous high tor production was 
+4 when the monthly average was 
tablished at 403. Last vear the aver 
ize settled at 394 with approximately 
434 indicated for 1947. Hence, the 
industry appears to have operated this 
ve it a rate about 10 percent higher 
th n 1944 and between 7 and § 
CTCE e that of the record war 

time ca 
Monthly data on itputs of indi 
vidual chemicals—largelv from the 
B 1 of the Census—are less ap 
ible on an industrv-wide scale be 
¢ the number of items included is 
ed and the rate change 1s not 
} m However. 1 the list is a 
f epresentation of the different 
of organics an 1OTrganics 


ind because actual tonnage higures are 


vorted, exact Compansons are pos- 
) 

Largest tonnage chemical is sul 
phuric acid. Projecting the figures 
ilready at hand, gives an indicated pro- 
luction for this vear of more i 
1.$00.000 tons of 100 percent acid, 

vot far from 1.200.000 tons more than 
vas produced las t year On the same 
method of calculation, producers of 
la ash appear to have been able to 
nerease outputs by about 300.000 
ms with nearly one-quarter of the 
wcrease Coming from the natural prod 
ict. Transfer of government plants to 
yrivate operation helped in lifting 


about 200.01 0 


increase coming 


chlorine rroduction bi 
. nearly all of the 
rom the electrolvtic branch. 
Unusually high demand for 
home an d export, forcec the utilization 
t a large part of installed ammonia 
capacity and production has run far 
thead of that reached in any previous 


both 


p 
pe 


tol 


uct was made 


acetime period. 


ore than a million 
M than a m 

is of the synthetic anhydrous prod- 
available or about 350,- 


000 tons more than in the preceding 


twelve months. Near-capacity rates 
also were maintained at nitric acid 
plants with the result that the 1946 
total was topped by around 270,000 
tons. Increased outputs for other im 


portant imorganics include —hydro- 
chloric acid, 70,000 tons; salt cake, 
100,000 tons; sodium phosphates, 
20.000 tons; and silicate of soda, 
45.000 tons. 

From a percentage standpoint, many 


organic ils 


sifi 


reported for the inorg 


ACC 


| 


improved their po- 
extent than was 
anices, which is in 
of a faster 
branch. 


on to a greater 
the recent trend 


the organic 


ord with 
wth within 
Index 


Chemical Engineering 


ndustrial Consumption of Chemicals 


Compared with 1946, 
which still is on the list of scarce 
materials, moved up 23 percent. Pro- 
duction of synthetic acetic acid appar- 
ently will be around 377 million 
pounds or one-third more than the 
1946 total. The supply of phenol 
turned out in the first nine months 
was almost equal to that reported for 
the entire twelve months of the pre- 
ceding vear, vet the indicated increase 
of 70 million pounds this year does not 
mean that supply has caught up with 
demand. 

With chlorine more readily avail- 
able, producers of chlorinated prod- 
ucts were able to speed up activities 
as typified in the case of monochloro- 


naphthalene, 


benzene where an increase of 23 
percent is indicated and in carbon 
tetrachloride, where the gain was 39 


percent. Production of synthetic 
methanol undoubtedly would have 
been higher had not a part of capacity 
been taken out of operation early in 
the vear, and this held the rise in out- 
put to 12 percent with a similar gain 
in the supply of formaldehyde. 


1935 = 100 Apparently there is enough momen- 
Aug tum in such lines as building, automo- 
tive, steel, pulp and paper, chemicals, 
paper 80 ravon, soap, and plastics to carry on at 
iS Let 333 a rate at least equal to that held at 
nish 23.14 23.78 resent. In some fields signs of a 
22°78 2324 levelling off have become apparent but 
i943 ina there is nothing in sight upon which 
4.70 5.05 to base a belief that any sharp recession 
545 is in prospect for any line 
6.40 "4° ture where chemicals figure as impor- 
217.41 218.62 tant raw materials. 
| } 
T 
| 
| 


Chemical ndex for’ 


| 
| 
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PRODUCTION AND CONSUMPTION TRENDS 


100 = Monthly Average for 1945 


‘mi = T production of chemicals as 
+} SULPHURIC ACID | SODA ASH ~} reported monthly by the Bureau of 
| | | | | | september from the preceding month 
in most other cases daily rates of 
60 Liti ttt} | I operation represent a rise. Hence the 
JFMAMJJASOND JFMAMI JASON DO upward trend of production which 
180 = | started in August was continued and 
——+—, CAUSTIC SODA} CHLORINE from trade reports on the movement 
100 T 7 with but little let down since then 
| | Hence the final quarter of the year 
60 . will show an improvement over the 
26077 T third quarter and may compare favor 
H+_+—+— NITRIC ACID-+—}—} AMMONIA, ANHYDROUS, SYNTHETIC ably with the high levels maintained 
1946 in the first six months of the vear 
| | | |_| One of the unfavorable factors at 
LT present is scarcity of tank cars which 
| + ment of raw materials and the outgo 
60 ing movement of finished product 
= Looking into the position of the 
- METHANOL SYNTHETIC — PHOSPHATE OF SODA TRIBASIC individual chemicals, sulphuric acid is 
140} | 4 found to have been turned out at a 
| Be. rising daily rate in September and as 
1946 te | 1946) 7 new 


100 | 19.47, | ized in the closing months, prospects 
are bright for a large final-quarter 


output. Considerable new plant ca 
pacity for acid was added this vear 
and announcements already have been 
made of prospective additions to be 
made in the coming year. Nitric acid 
has been affected by the large call for 
ammonium nitrate and if the still 
unusued government ammonia facili 
ties are put into operation, the outlet 
for the acid will be broadened accord 


TT GLASS CONTAINERS! = ingly. In addition to the old line com 


1947 + i panies producing hvdrochloric acid, 
=e 1946 | new sources of supply have sprung up 
~ | as a result of recoverv of the acid in 
| | the manufacture of many chlorinated 
| | products, the disappointing feature of 
: “ this production being that some of it is 
| ae | in sections where consuming demand 
PETROLEUM | is limited 
tt +—t—4 Need for larger production of soda 4 
1947 } ~~ ash is seen from the fact that domestic 
nod consumers this vear have faced a 
|_| deficit of about 15 percent and it is 
| | difficult to estimate how much might : 
" ; have been exported had it been avail a 
able. Additional production will come % 
ven in at different times next vear but 
1946/4 _~—s arrlier reports that supply will over- 
EV] year are now being modified and it 
Gaus | is expected that ash and most of the 
aegwm other alkalis will be in short supply re 
FMAMJJ<AS ON DO throngh the vear. 
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REVERE COPPER 


and COPPER BASE ALLOYS 
For Use With 


LIQUID OXYGEN 


3 | erie and its alloys have long been consider more than the above-mentioned 
e favored by metal fabricators as mate- properties. He must insist that the materials 
ne rials of construction for pressure vessels, used be immune to any adverse effects low 
fy distillation columns, heat exchangers and temperatures may have. Many commercial 


other equipment for chemical plants. The 
ability of these alloys to be readily tormed 
and easily joined by conventional methods, 
coupled with their good mechanical prop- 
erties and high corrosion resistance, have 
made them preeminentin many applicauons. 

However, the manufacturer of oxygen 


alloys become increasingly brittle and lose 
their ability to withstand sharp blows as the 
temperature drops. But here again, there 
need be no worries with respect to copper 
and its alloys. Note the improvement at low 
temperatures in strength, ductility and 
resistance to impact for three copper base 


producing or handling equipment must alloys: 
Temperature, Tensile Strength, Elongation, Impact Resistance — 
Alley (Annested) F. psi. % in 2 in. ft/lb, Izod Specimens 
Deoxidized Copper Room 31,400 48 43 
—292 58,000 58 50 
Cupro Nickel, 30% Room 70,800 4) 90 
—292 112,700 51 97 
Cartridge Brass 70% Room | 51,100 49 66 
—292 73,500 75 79 


Other Revere alloys, such as Herculoy (High-Silicon Bronze, A) show similar excellent 
properties at depressed temperatures. 

Therefore, in designing oxygen plants, to play safe, specify copper-base alloys. Revere’s 
Technical Advisory Service will be glad to assist in the selection of the proper alloys to 


meet your requirements. 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill; Detroit, Mich; New Bedford, Mass.; 
Rome, N. Y.—Sales Offices in Principal Cities, Distributors Everywhere. 


CHEMICAL ENGINEERING ¢ DECEMBER 1947 ¢ 


oh 
ig 
re 
| 
| 
| 
4) > 
| 
\ 
| 
4 
3 
<3 
a 
2 NE 


Some Users’ Comments 


@ Ona very abrasive process fluid, “Our 
materials are hard to handle by ordinary 
pumps and maintenance costs have been 
high. Our Shriver Pumps have reduced 
these troubles greatly. We sent one of 
these pumps to our Brazilian plant where 
trouble-free operation is important be- 
cause of lack of skilled mechanics.” 


@ On formaldehyde, “Ours is a tough 
material to work with and the ready 
cleaning of the Shriver Pump, freedom 
from leaking and packing troubles are 
important to us. Our only charges so far 
have been for replacement of dia- 
phragms.” And that at minor expense. 


@ On saturated salt solution containing 
40% metallic oxides, “It’s the only type 
that will handle our sludges. High dis- 
charge pressure and resistance to corro- 
sion and abrasion are important. Repairs 
and shutdowns are less and performance 
is better than for any other type we 
ever used,” 


This Bulletin 
tells how 
such results 
are obtained. 
Write... 


Harrison, N. J. 


802 Hamilton St. 
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United States Production of Certain Chemicals 
September 1947, September 1946 and Nine-Month Totals for 1947 and 1946 


September September 


Total, Nine Months 


(Tons unless othemwise noted 1947 1946 1947 1946 
Ammonia, synthetic, anhydrous 4.617 812.207 482.105 
Ammonium nitrate (100°. NH.NO 83.041 909 455.849 
An sulphate, synth technical Ib 32,173 164" 219.684 
Calerum arsenate (Cas As), M ih 107 31,302 
Calevum carbide, commercial 47 456,106 405 922 
Caletum phosphate (M lb 
Monobas Calls (POG): 5.335 5,093 51,431 53.005 
100", CaHPOs 6.572 76 54,683 54,079 
Carbon diowde 
Liquid and gas (M Ib 25.063 145. 708 
Sold (M th. 4; G05 578.625 407 
(Chior 114.45 1.023, 288 a5 
Chr gree M th 10.108 13.088 
Chr yellow and orange 4.073 2 437 15 673 13.744 
Hyder rie acid (100°. He 33.4546 20 780 312.382" 
H aen (M cu. ft 1,081,000 620 000 15.537.000 13.090,000 
Lead arsenate, acid and basic (M Ib 1.024 46.817 
Molybdate chrome orange 73 45 + 7A8 
Nitric acid 100 HNOs 59 “ 562 
Oxye M cu. ft 1,087 000 10.015 0008 
Phosphoric acid ss 73,705 THO, 222 652.144 
Soda ash 
Ammonta-seda process 
Total wet and dry 4 343 058 4.245 944 
Finished leg 73.400 278 1,425,794 1,327 
Finished ds 128 057 135,442 1,218,858 1,03) 
Natura 2 .«42 205 232 154.852 
Sodium bicarbona r i ; 47 Si¢ 141.124 
Sodium romate and chr ate 7,350 ‘3.051 75.603 
Sodiu vdroxde 
Electroly process 
Solid 21,552 17,025 174.389 144,932 
Lime-soda process 
Li quid 2.422 542.670 553.75 
Solid 4 4.045 
Sodium phosphate 
Monobas NaH." 1.057 s S42 
Dibasic (100°, NacHPUOs 4.40 59.311 43,02 
Me ior, NaPO 244s 353 41 10.6 
Tetra 100 5.02 4.308 40.176 
Sodiu anhydrous 446 2 
Sodiu slphate 
Anhydrous, refined 11.5 102 
Crlauber s salt* 15,405 455 146 325 
Salt cak rude, co wreial* 50,300 43 S01 465,72 
Sulphuric acid 
Chamber process 254 52s 242.657 2,445,420 305,317 
Contact process, new 536.114 407 524 4.917 O85 4,058 30) 
Zine yellow (zine chromate) (C.P 275 235 2.450 
Data for this tabulation have been taken from “Facts for Industry” series issued by 
Bureau of the Census Production figures represent primary production and d Devt 
include purchased or transferred materials. Quantities produce by government Vned 
arsenals, ordnance worl and certain plants operated fur the government by private 
industry are not included. Chemicals manufactured by TVA owever, are included 
All tons are 2,000 Ib. Where no figures are given data are either confidential or not 
vet available Includes a small amount of aqua ammonia. *Total wet and dry p: i 
tion, including quantities diverted for manufacture of caust soda and sedium bicarber 
ate, and quantities processed to finished light and finished dense. *Not including quar 
tities converted to finished dense. ‘Data collected in cooperation with the Bureau 
Mines Figures represent total production of liquid material, including quantities 
evaporated to solid sustic and reported as such lt des oleum grade ex ides 
spent acid Data sulphuric acid manufactured as a byproduct of smelting opera- 


tions are included. *Revised. 


United States Production of Certain Synthetic Organic Chemicals 


August 1947, August 1946 and Eight-Month Totals for 1947 and 1946 


August August Total, Seven Months 
Chemical “47 147 46 
Acetanilid, technical and USP 434,805 4 7 5, 267 277 
Acetic acid 
Svnthetie! 32,845,382 24.383 068 249 201.160 181.626.7590 
Recovered 116,837 4.470 656 041 
Natural? 2,159,029 2,676,437 16,639,725 7 
Acetic anhydride’. . 52.518. 132 10954 493 403 864 440. 658 412 
Acetone 36 023.949 254 240 000 612 215.463 
1.125.609 459 677 9,255,510 6.50 57 


Acetylsalicylic acid 
(Continued on page 302) 


MATERIALS of CONSTRUCTION 


for Chemical Engineering Equipment 


% Copies of Chemical Engineering's Twelfth Report on Materials of 
Construction are now available. This 96-page booklet gives data on 58 
materials used in the process industries. It also includes an article on 
corrosion problems of the Oak Ridge atomic plant and 8 pages $1 
of data and information on gaskets and packings............ 


Editorial Department 
CHEMICAL ENGINEERING @ 330 West 42nd St., New York 18, N. Y. 
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GIVES HIGH TEMPERATURE (700°) 


AT LOW PRESSURE (88 Ibs.) 


Evaluate in terms of your present 
processing method what uniform 
temperature, high rate of heat 
transfer, and close control of tem- 
perature mean. Add to this the 
factors of simplified design, per- 
mitting you to heat and cool in the 
same cycle; safety and simplicity 
in operation; and low maintenance 
of equipment. 


A Foster Wheeler Dowtherm heat- 
ing system will give you all these 
advantages, and in addition im- 
prove the quality of your product. 


If you are looking for greater op- 
erating economy, find out what this 
modern high-temperature low- 
pressure method can do for you. 
Address 


FOSTER WHEELER CORPORATION 
165 BROADWAY, NEW YORK 6, N. Y. 


FOSTER WHEELER 
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TEMPERATURE-PRESSURE COMPARISON 


Dowtherm Steam == 


This chart gives a direct comparison between pressures 
in FW Dowtherm heating systems and those encountered 
in steam systems for the same working temperatures. 
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HERE! NEW 
CONTINUOUS 
PROCESSING 
METHOD .. 


your batch operations 


combines 
heat transfer 
and agitation 


@ with contin. 

wous flow of 

reactive 

components with con- 
trotled reac- 
tion time 


without short 
circuiting 
materials! 


Let Us 
Show 
You Advantages of Operation 


Many chemical processes now on a 
batch basis can be carried out more ef- 
ficiently, more quickly, and more eco- 
nomically as a continuous process... 
the [*P*E way. 1*P*E has pioneered 
in the application of continuous proc- 
essing a mom materials formerly 
manufactured in batch equipment. 

Our continuous process columns com- 
bine the unit operations of heat transfer 
and agitation with continuous flow of 
reactive components... with controlled 
reaction time and without short-circuit- 
ing of material. 

Let one of I*P*E’s engineers analyze 
your present processing. 

Write today—there is no obligation 
or cost, 


PROCESS ENGINEERS 


“Special end Process Equipment 
Engineered to Your Requirements” 
5202 HUDSON AVE. 
WEST NEW YORK, N. J. 


~ 
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U. S. Production of Synthetic Organic Chemicals (Cont. from page 300) 


August August Total, Seven Months 
Chemical 1947 1946 1947 1946 
thy!-5-phenylbarbituric acid and salts (phenobarbital 30,711 27,3°0 295,820 261 
enzene 
Motor grade 
Tar distullers¢ 526,022 6, 404,407 
Coke-oven operators. 761,113 3,220,789 13,016,089 20 , O83 , 592 
All other grades: 
Tar distillers 1,142,284 14,628, 252 
Coke oven o tors 10,996, 105 10,617,860 04 509,337 63,771,444 
Buty! alcohol, 12,652,412 13,307 ,803 86 , 688 , 250 74,339,478 
C bisulphide........ 29,501,472 24,117,958 230,510,158 194,080,172 
Carbon tetrachloride. . . . 17,630,932 13,474,610 133 ,048 ,926 02,659 449 
Chloroben zene, mono 27 532 22,157,017 215,363,668 177,008,942 
Creosote oi! 
Tar distillers¢ 8,446,118 9,144,231 72,719,806 
operators* 3,541,660 2,991,576 25,307,988 16,235, 25% 
Meta-para 570,400 977,008 4,103,809 3,579,870 
Ortho-meta- 844,249 739 , 052 6,457, 
Creaylic acid, refined’, . . 2,356,728 2,339,110 17,606,304 14, 808 , 664 
Dibutyl phthalate... . 2,011,243 1,329,821 14,597,301 . 
Dichlorodiphen yltrichloroethane DDT 4,066 918 4,020,189 36 ,720 29,446,617 
Ethy! acetate (85° 5.809.025 8. 121,625 55,700,146 59 913 , 
Ethylene glycol 20,358,381 
Ethy! ether 2,611,072 3,585, 867 28 065 , 858 27 , 289 , 304 
Formaldehyde (37° by wt.) 38,719,233 38,149,391 348 666,656 300,554,612 
Hexachlorocyclohexane...... 878,836 3,274,021 
Methanol 
Natural’. . 1,291,640 1,303,844 10,646 537 10,497 44 
Synthetic. . 44,542,406 45,305,408 368,846,231 316,573, 160 
Naphthalene 
Tar distillers, less than 79°C 17,283,477 16,177,971 118,886 , 97% 
Tar distillers, 79° and over 6,308,398 7,501,829 77,034,177 63 , 228 ,07€ 
Coke-oven operators, less than 79°C 344,619 7,771,396 62,823,248 41,204, one 
Penicillin® 3,228 667 2,100,362 23,272,713 16, 884 ,004 
Phenol, synthetic and natural 23,588,542 14,812,191 171,431,146 120,129,632 
Phthalic anhydride 12,396, 166 8, 466, 900 01,386, 587 68, 504,28) 
Streptomyci 874,435 
Styrene, government owned plants 21,254,575 33,200, 330 202,526,502 250,003,647 
loluene, coke-oven operators 2,248,735 1,255,713 27.310, 166 10,500,243 
Toluene, all other* 4,044,578 1,482,622 21,427 ,667 0,107,733 
Xylene, crude, from coal-tar and petroleum 
All data in pounds except benzene (gal.), creosote oil (gal.), toluene (gal.). xylene 


(gal.) and penicillin (million Oxford units) Statistics collected and compiled by 
U. S. Tariff Commission except where noted. Absence of data on production indi- 
cates either that returns were unavailable or confidential. ‘Excludes the statistics 
on recovered acid. *Acid produced by direct process from wood and from calcium 
acetate. "All acetic anhydride including that from acetic by vapor-phase process 
*Product of distillers who use purchased coal tar only or from oil-gas or water-gas 
produced or purchased by tar distillers. ‘Statistics are given in terms of bulk 
medicinais only. ‘Statistics collected by Bureau of Mines. "Tota! production includ- 
ing data reported both by coke-oven operators and by distillers of purchased coal] tar 
*Reported to U. S. Bureau of the Census. *Includes toluene produced from petroleum 
by any process. “Includes refined cresylic acid from petroleum. 


®@ Are flammable vapors normally 
present in any of your processing, 
storage or handling operations? 

If the answer is ‘yes,’ this new 
Flammable Vapor Detector measures 
the margin of safety continuously, to 
permit maximum production within 
safe limits. 


®@ Can flammable vapors accumulate 
by accident or carelessness at any 
point in your plant or delivery facili- 
ties (including shig:s or carriers)? 

If so, the instrument gives instant 
warning of the approach of a dan- 
gerous condition. 


BURNS THERMALo 
FLAMMABLE VAPOR 
DETECTOR 


*® Electrical. 

*® No glowing filaments. 

Non-aspirating (in most appli- 
cations). 
et fixed installations or port- 


Write us your problem. 


JABEZ BURNS & SONS, INC. 
600 W. 43rd Street © New York 18, W. ¥. 


DETECTS...REPORTS...MEASURES...ACTS! 
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Fig. 2228 
200 Ib. Bronze 
Bonnet Gate 


RENDER A:SERVIGE THAT 1S ESSENTIAL 


VITAL LINK IN THE OF 


PRODUCTION 


Located in principal industrial 

centers, Lunkenheimer Dis- 
tributors provide direct, readily accessible, time and 
money-saving service throughout the nation. 


In addition to supplying high quality, long life 
Lunkenheimer Valves, they render valuable aid to 
maintenance men in the solution of both operating 
and maintenance problems. 


This service is nothing new ... Lunkenheimer Dis- 
tributors have been providing it for many years in 
the past, and will continue doing so in the future. 
For this established Distributor set-up is a basic, 
permanent part of the Lunkenheimer way —the 
better service way. 


Remember—you can always depend on your nearby 
Lunkenheimer Distributor for expert, willing assis- 
tance in any problem or difficulty involving valve 
maintenance or operation. Call on him! 


ESTABLISHED 1862 


THE LUNKENHEIMER CS 


“QUALITY 
CINCINNATI 14, OHIO. U.S.A. 


NEW YORK 13. CHICAGO 6 
BOSTON 10 PHILADELPHIA 34 


EXPORT DEPT. 318-322 HUDSON ST. NEW YORK 13, N.Y. 


LUNKENHEIMER VALVE 


— IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 125 TO 2500 LB. S: P 
BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 
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Even if you now use Industrial Trucks 


you may still cut handling costs! 
Here’s how one BAKER TRUCK customer did it: 


In many plants Material Handling—like Topsy 
—just grew. Equipment for mechanizing individ- 
ual handling operations was acquired piece-by- 
piece as neeried. Althvuugh time and cost advan- 
tages were gained in each case, a lack of inte- 
gration between departments usually prevented 
full realization of all the benefits possible. 
Take the case of the Hammermil! Paper Company 
in Erie, Pa. Their problem involved handling in 
process, storing, routing and loading an annual 
roduction well over 100,000,000 Ibs. of some 
000 kinds, sizes and colors of paper. Each 
department had its own electric trucks—and 
controlled its own handling operations. 
Two years ago, after extensive study by its engi- 
neers, the company incorporated all trucks and 
handling personnel under one department, 
headed by a qualified expert who administered 


Substantial savings were made by using a 
Baker Hy-Lift Truck with special tilt-type 
platform for charging beaters with pulp. 


details and expedited the material handling 

program. Immediate benefits were: 

1. Full utilization of trucks and personnel 

2. More material handled with same equipment 

3. Better int e of equip t 

4. Improved transportation service in operating de- 
portments 


5. Reduction in material handling costs 


A survey, after the new program had functioned 
for six months, showed that centralized, as 
against departmental control, resulted in the 
utilization of existing trucks to the best advan- 
tage in receiving, production, warchousing and 
shipping departments—providing maximum 
service at Minimum cost. 

The program had also resulted in the adoption 
of the pallet-fork truck method for handling 
raw, in-process and finished product. Materials 
such as clay, starch and talc are received in bags. 
Substantial savings were made by palletizing 
these bags on arrival and transporting unit loads 
by fork truck to storage and to production, Still 
further savings will come when all suppliers 
can be persuaded to ship material on pallets— 
negotiations for which are under way. It now 
takes about 14 hours to palletize a car of 1600 
bags—weighing about 50 Ibs.—but when mate- 
rial arrives already palletized unloading and 
warehousing can be completed in about 2 hours 
per car. 


Palletizing also resulted in cutting unloading 
time of knocked-down shipping cartons from 24 
hours per car, when they arrived loose, to 
approximately 3 hours, since they arrive in unit 
loads strapped to pallets, permitting fork-truck 
handling. 

Additional benefits from centralized control of 
handling were reported when another survey was 
made at the end of 1946, Departmental superin- 


Baker Fork Truck picking up unit load of lap 
pulp for loading into box-car for shipment. 


tendenis, freed of material handling problems 
could now concentrate on production. Plant 
safety had been improved. Extension of mecha- 
nized handling eliminated much heavy manual 
labor—making these men available for higher 
paid, productive work. Work flow has been made 
more efficient and direct. With all handling 
under one control, proper allotment assures 
adequate equipment for all departments. Main- 
tenance costs on trucks were lowered. The pallet- 
fork truck method, besides saving as mentioned, 
effectively solved the problem of handling a 
wide diversity of products and sizes of packages 


> 


Baker Fork Truck tiering pallet loads of 
bagged starch in storage. Note method 
of “locking” sacks to prevent side-slipping. 


—incoming materials and out-going products. 
A new warehouse, just completed, was designed 
around mechanized handling of unit loads. 
Tractor-trailer trains are assisted by fork trucks 
—permitting efficient, orderly storage, full usiliza- 
tion of space by tiering, and speeding order 
assembly for shipment. 


Centralization of handling operations can be applied in large or small plants. 
If you want maximum benefits from your modern handling equipment, a Baker 
Material Handling Engineer can belp you set up a central control in your plant. 


See us at Booth 303 
Materials Handiing Exposition 
Cleveland, January 12-16 


BAKER INDUSTRIAL TRUCK DIVISION 


of The Baker-Raulang Company 


2145 WEST 25th STREET + CLEVELAND, OHIO 
In Canada: Railway & Power Eugineering Corp., Ltd. 


CHEMICAL ENGINEERING 
Weighted Index of Prices for 
CHEMICALS 


Base = 100 for 1937 


As of December 1... .. 128.52 
Last month. . 128.40 
December, 1946 121.23 
December, 1945 109.08 


CURRENT PRICES 
[he accompanying prices refer to round lots 
Where t is trade custom to sell f.o.b works, 
quotations are so designated. Prices are cor 
rected to December 1 


INDUSTRIAL CHEMICALS 
Acetone, tank, Ib 90.09 


Acid, acetic, 28°, bbl, 100 Ib 78 4.03 
Boric, bbl, ton 124 OO -142.50 
Citric, drume, Ib 24 - 26 
Formic bys, Ib 12 14 
Hydrofluoric, 30%, druma, Ib OSS 
Lactic, 44% tech., light, bbl., Ib ORLS O85. 
Muriatic, 18%, tanks, ton 18 00 
Nit ic, 36°, carboys, Ib OS 05} 
Oleum, tanks, wks., ton 19 20.00 
Oxalic, eryatals, bbl., Ib 13 14 
Phoaephorie tech., tanks, Ib 
Sulphuric, 60°, tanks, ton mo 
Tartic, powd., bbl., Ib 454 48 

Aleol from pentane, tanks 
lb 17 

Aleohol, butyl, tanks, Ib 17 304 

Aleohol, ethyl, denatured, No. 1 
epecial tanks, gal 

Alum, ammonia, lump, Ib O43 

4) sulpt ite com bags 
100 Ib 1.25 

Ammonia, anhydrous, eyl., Ib 16 - 20 

tanks, ton. 59 00 - 61.50 

Amroontu arbonate powd., 

casks, Ib 09+ 10 
Sulphate, wks. ton 15.00 38.00 

Amy! acetate, tech. from pentane 
tanks, Ib 21 

Aqua ammonia, 26°, drums, Ib 03 one 

tanks, ton 65.00 - 

Arsenic, white powd., bbl., Ib O7 

Barium carbonate, bags, ton . 67.50 75.00 


Chioride, bags, ton 


Nitrate, caska, Ib .11¢- 2 
Blane fixe, dry, bags, ton 67.50 - 72.50 
Bleaching powder, f.o.b., wks., 

druma, 100 Ib .. 8.75 = 4.00 
Borax, gran., bags, ton 48.50 — 66.00 
Calcium acetate, bags, 100 Ib 3.00 -. 

Arsenate, dr., Ib 098 10 

Carbide, drums, ton 70 OO 


Chloride, flake, bags, del., ton 21.530 — 38.00 
‘arbon bisulphide, drums, Ib 
retrachloride, druma, Ib 07 


Chlorine, liquid, tanks, wks., 100 

2.25 2.0) 
Copperas, bgs., f.o.b., wks., ton 17. 00 18 
Copper carbonate, bbl., Ib 344 27 

Sulphate, bags, 100 Ib 7 60 7.75 
Cream of tartar, bbl., Ib 384 0 
Diethylene glycol, dr., lb 15 lt 
Epson aalt, dom., tech., bbl., 100 

Ib 2.05 = 2.25 
Ethyl acetate, tanks, Ib 12 1s 
Formaldehyde, 30%, dr., wks., Ib 0545 
Furfural, tanks, Ib 094 
Glaubers salt, bag, 100 Ib 125- 1.50 
Glycerine, ¢.p.. drums, extra, Ib 394- 45 
Lead: 

White, basic carbonate, dry 

casks, Ib ; 15} 

Red, dry, sck., Ib 176- 
Lead acetate, white crys., bbl., .19}- 204 
Arsenate, powd., bags., Ib 21}- -22 
Lithopone, bags, Ib 06 - 
Magnesium carb., tech., bags, Ib. . o7}- Os 
Methanol, 95%, tanks, gal 
Synthetic, tanks, gal 24 - .29 
Phosphorus, yellow, cases Ib. 22 + 25 
Potassium bichromate, bags, Ib... 
Chlorate, powd., lb. 09 - 
Hydroxide (c’stic potash) dr., 
Yb 0785- 004 
Muriate, 60% bags, unit .374- 454 
Nitrate, ref., “Sb 
Permanganate, Ib 20}- 214 
Prussiate, yellow, casks, lb 19 - .20 
Sal ammoniac, white, casks, 100 

b 4.75 - 5.00 
Salsoda, bbi., 100 Ib Pr 1.10 1.20 
Salt cake, bulk, ton ‘ . 20.00 - 25.00 
Soda ash, light, 58%, contract, 

bags, 100 Ib eumes 1.30 -. 
Dense, bags, 100 'b ; 1.38 - 

Soda, caustic, 76% solid, drums, 

Acetate, del., Ib 00 
Bicarbonate, bags, 100 Ib. . 2.25 = 2.79 
Bichromate, bags, Ib........ .09 - 094 
Bisulphate, bulk, ton...... 20.00 — 24.00 

Bisulphite, bbl., Ib .04 
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Dio 
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inaw 

on 
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lb 

Cotton 
tanks 

I nseed 
Palm, « 
Peanut 
Rapese 
“oy bea 
Menhac 
Crude 
(;rease, 
Oleo 
Oleo oil 
I ed oil 
Tallow, 
Alpha-n: 
Alpha-n: 
Aniline 
Aniline « 
Renzalde 
Benazidir 
Renzoie 
Benszol, 
BKenayl e 
Reta, na 
aol, I 
Creaylic 
Dipheny 
Diethyla 
Dinitrote 
Dinitrop! 
Dip oil, } 
Diphenyl 
lia id, b 
Hy iroqu 
Naphthal 
Nitroben 
Para-cres 
Para-nitr 
Phenol, 
Picrie 
Pyridine, 


Resorcino 
Salicylic 


Solvent ns 
loluidin, 
r ! dr 
Xy | con 


Casein, ete 
Dry colors 
Carbon 
Prussiar 
Ultrama 
Chrome 
Carmine 
ara ton 
Vermilio 
Chrome 
Gum copal 
Manilg, | 
Damar, } 
Kauri, es 
Mag: esite, 
umice 
Rosin 
Shellac ora 
Bleach 
N. b 
Turpentine 
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CHEMICAL ENGINEERING 


Weighted Index of Prices for 
OILS & FATS 


Base = 100 for 1937 


As of December 1... 309.01 

Last month... 252.98 

December, 1946 303 

Deoember, 1945 145.63 
Chlorate, kegs, Ib $0.063— $0.08 
Cyanide, cases, dom., Ib 14 15 
Fluoride, bbl., Ib 094- 09] 
Hyposulphite, bags, 100 Ib 2.75 = 3.15 
Metasilicate, bbl., 100 Ib 3.40 - 4.00 
Nitrate, bulk, ton 32.00 - 38.50 
Nitrite, casks, Ib 06}- .07 
Phosphate, tribasic, bags, 100 

3.50 - 4.00 
Prussiate, yel., bags, Ib 12 - oan 
Silicate, 40°, dr., wks., 100 lb 95 - 1.00 
Sulphite, erys., bbl., Ib 03 04 

sulphur, crude at mine, long ton 16.00 -— 18.00 
Dioxide, cyl., Ib 09a 
Dioxide, tanks, Ib 044 

Tin crystals, bbl., Ib 

Zine chloride, gran., bbl., Ib 07 - 073 
Oxide, lead free, bags, Ib 10 - 103 
Oxide, 35°), leaded, bags, Ib 113 12 
Sulphate, bags, ewt 4.15 7.00 

OILS AND FATS 

Castor oil, No. 3 dr., Ib $0. 284 

Chinawood, oil, tanks, Ib 264 

Coconut oil, ceylon, N. Y., Ib 26 

Corn oil, crude, tanks f.o.b. mill), 

Ib 

Cottonseed oil, crude (f.0.b. mill), 
tanks, Ib 28 

Linseed oil, raw, car lots, dr., Ib 336 

Palm, caska, Ib on 

Peanut oil, crude, tanks (mill), Ib 30 - 

Rapeseed oil, refined, bbl., Ib nom. 

Soybean, tanks, Ib 28 

Menhaden, light, pressed dr., Ib 26 - 

rude, tanks (f.0.b. factory), Ib 22 - 

Grease, vellow, loose, lb 
Oleo stearine, Ib nom. 

Oleo oil, No. 1, Ib 32 -.. 

Red oil, distilled, bbl., Ib 31 -. 

Tallow, extra, loose, Ib 264- 

COAL TAR PRODUCTS 
Alpha-naphthol, crude, bbl., Ib... $0.64 -— $0.66 
Alpha-naphthylamine, bbl., Ib... . 35 - 36 
Aniline oil, drums, Ib 14 - 15 
Aniline ealts, bbl., Ib 22 - 24 
Benzaldehyde, tech., dr., Ib 5 - 50 
Ber zidine base bbl Ib 77 - 78 
Renzoic acid, USP, kegs. Ib 56 
Benzol, 90% tanks, works, gal 19 21 
Bengyl chloride, tech., dr., Ib - 21 
Reta, naphthol, tech., drums, Ib 23 < 24 
Cresol, USP, dr., It 
Creaylic acid, wks., gal 1.25 - 1.30 
Diphenyl, bbl., Ib 15 - 16 
Diethylaniline, dr., Ib 48 
Dinitrotoluol, bbl... Ib 18 - 19 
Dir Ib 22 - 23 
Dip oil, 15%, dr... gal 23 25 
Diphenylan ‘ine, dr., f.0.b. wks., Ib 25 - 

li acid, bbl., Ib - 

Hydroquinone, bbl., Ib 90 - a5 

Naphthalene, flake, Ib - 114 

Nitrobensene, dr., Ib O8}- oo 

Para-cresol, bbl., Ib 41 - 

Para-nitroaniline, bb!., |b 42 - 43 

Phenol, USP, tanks, |b ll- 

Picric acid, bbl., Ib. 30 - .32 

Pyridine, dr., 1.55 - 1.60 

Resorcinol, tech., kegs Ib 68 - .70 

Salicylic acid tech bbl., Ib 30 - 35 

Solvent naphtha, w.w., tanks, gal. 25 - 

Toluidin, bbl., Ib 1 0 -. 

Toluol drums, works, gal 23 

Xylol, com., tanks, gal 26 - 

MISCELLANEOUS 
Casein, etch., bbl., Ib $0.30 — $0.34 
Dry colors: 
Carbon gas, black (wks.), Ib 04 - 07 
Prussian blue, bbl., Ib : .42 - .43 
Ultramarine blue, bbl., Ib 13 - 2 
Chrome green, bbl., Ib 32 - 42 
Carmine red, tins, |b 550 - 6.00 
Para toner, Ib. 80 - 95 
Vermilion, English, bbl., 2.50 - 2.70 
Chrome yellow, C. P., bbhe . lb 26 - 28 

Gum copal, Co bags, Ib o9- .55 
Manile, bags. fb 09 - 
Damar, Batavia, cases, Ib 10 - .22 

auri, cases, Ih 18- 

Magnesite, calc., ton. . 52.75 - 57.00 

Pumice 7 lump, bbl., Ib .05 - 7 

Rosin, H., 109 Ib.. 

Shellac, orange. fine, bags, ‘lb. .61 - .62 
Bleached. bonedry, begs. Ib.. 64- .65 

T. N. bags, Ib. 59 - 
Turpentine, gal... .......... 


Ingenious New 


Technical Methods 
To Help You 
Simplify Production 


Instantaneous 


Production Control 


With Improved Electric Counter 


Accurate, up-to-the-minute counting of the 
production on this Davidson Folding Machine 
is done with the WIZARD Electric Counter. 


New opportunities for more efficient produc- 
tion and elimination of over-run waste are 
created by WIZARD Electric Counters. These 
electricall y-operated devices count any object 
or motion that will operate a switch, relay or 
photo-electric unit. Objects can be counted 
photo-electrically without physical contact 
and without risk to fragile or freshly-painted 
objects. 

The Counters can be installed at any dis- 
tance from the switch or photo-electric unit 
where the count originates. Or, they can be 
mounted on panels in the Production Depart- 
ment and arranged so that a production su- 
pervisor can maintain up-to-the-instant counts 
of all operations throughout the entire plant. 


You can also count on chewing gum to help 
employee's on-the-job efficiency. Chewing gum 
helps relieve tension—keeps the throat moist 
—and prevents “false thirst” yet leaves hands 
free for work. That's why more and more 
plant owners are making Wrigley’s Spearmint 
Gum available to everyone. 

Complete details may be obtained from Produc- 


tion Instrument Company, 710 West Jackson 
Boulevard, Chicago 6, Illinois. 


The Wizard Electric Counter 
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NEW CONSTRUCTION 


Proposed Work 


Calif., Burbank—Cinecolor Corp., Burbank, 
plans to construct a plant. Estimated cost 
$100,000 


Ill., Danville—Buhner Fertilizer Co., 219 
Pearl St., Louisville, Ky., plans to construct 
a 1 story, 136x238 ft. plant here. Chemical 
Engineering Service, 225 Columbus Bldg., 
Green Bay, Wis., Engr. 


Ind., Fort Wayne—U. S. Rubber Co., Fort 
Wayne, plans to construct three additions 
to its factory here. Estimated cost $175,000 


Kan., Topeka—Snyder Chemical Co. Bank of 
Topeka Bldg., plans to construct a | story, 
80x120 ft. plant. Chemical Engineering 
Service, 225 Columbus Bldg., Green Bay, 
Wis., Engr 


Mass., Taunton—Geilich Tanning Co., West 
Water St., Taunton, plans to construct a 
tanning plant. Richmond & Goldberg, 16 
Arlington St., Boston, Archts. Estimated 
cost $55,000. 


N. C., Greensboro—Southern Oxygen Co., 
Washington, D. C., plans to construct a 
plant here. Estimated cost $75,000. 


Okla., Maysville—J. E. Crosbie, Inc., Na- 
tonal Bank of Tulsa Bldg., Tulsa, plans to 
construct a gasoline absorption plant here. 
Estimated cost $6,000,000. 


Okla., Maysville—J. E. Crosbie, Inc., National 
Bank of Tulsa Bldg., Tulsa, plans to con- 
struct a natural gas gathering system from 
Antioch, North Elmore and Lindsay fields 
to Maysville. Estimated cost $275,000 


Tex., Borger—Alamo Refinery, Borger, plans 
to reconstruct portion of its acid refinery 
plant. Estimated cost $75,000. 


Tex., Corpus Christi—Continental Oil Co., 
Oil & Gas Bldg., Houston, plans to con 
struct a crude oil refinery and natural gas 
processing plant. Estimated cost $18,000, 
000 


Tex., Evadale—Champion Paper & Fibre Co., 
c/o Charles W. Dahney, Pres., Hamilton, 
O., plans to construct a paper mill in this 
area. Estimated cost $1,000,000. 


Tex., Houston—Border States Distributing Co., 
7431 Avenue B, plans to reconstruct a por- 
tion of its paint manufacturing plant. Es 
timated cost $60,000. 


Tex., Nordheim—Wescol Oi] & Gas Co., 
Nordheim and Corpus Christi, plans to 
construct a gas recycling plant. Estimated 
cost $1,300,000. 


Tex., Orange—Texas Creosoting Co., Orange, 
plans to reconstruct a large portion of its 
creosoting plant. Estimated cost $125,000 


Tex., Texas City—Humble Oil & Refining 
Co., 1216 Main St., plans improvements 
to its refinery. Estimated cost $340,000. 


Tex., Texas City—Republic Oil & Refining 
Co., Texas City, plans to improve and re 
construct its refinery. Estimated cost $300, 
000 
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—— Current Projecta-—— - 


Proposed 
Work 

New England $55,000 
Middle Atlantic 
South 75,000 
Middle West 230 ,000 
Weat of Mississippi 27 530,000 
Far West 100, 000 
Canada 

Total $27 990,000 


Contracts Awarded 


Ala., Birmingham — American Rock Wool 
Co., c/o Rust Engineering Co., contractor, 
Liberty National Life Bldg., will construct 
a rock wool plant. Estimated cost $400,000. 


Calif.. Los Angeles—Longview Fibre Co., 
4814 Loma Vista Ave., has awarded the 
contract for a 324x400 -ft. factory to W. 
P. Neil, 4814 Loma Vista Ave. Estimated 
cost $500,000. 


Fla., Bartow—Armour Fertilizer Works, Bar- 
tow, has awarded the contract for the de- 
sign and construction of a phosphate plant 
to Rust Engineering Co., Liberty National 
Life Bldg., Birmingham, Ala. Estimated 
cost $500,000. 


Ill., Chicago—Darling & Co., chemical manu- 
facturers, 4101 South Ashland St., has 
awarded the contract for remodeling its 
factory to Sill Construction Co., 6319 South 
Ashland St. Estimated cost $1,000,000. 


Mo., St. Louis—Zonolite Insulation Co., 5100 
Manchester Ave., has awarded the contract 
for a warehouse at 1515 Sulphur Ave., to 
G. L. Cousins Contracting Co., 875 North 
Skinker Blvd. 1 story, 40x340 ft. 


Mo., St. Louis County—Missouri Portland Ce- 
ment Co., Continental Bldg., St. Louis, has 
awarded the contract for a rock crushing 
plant for cement manufacturing on High- 
way 99, to H. A. Dailey, Inc., 870 Hodia- 
mont Ave., St. Louis; also a clinker and 
lime storage building on St. Cyr Ave., to 
Fruin-Colnon Contracting Co., 1706 Olive 
St., St. Louis 


O., Toledo—Gulf Oil Corp., 435 7th Ave., 
Pittsburgh, Pa., has awarded the contract 
for improvements, additions and alterations 
to its plant to A. Bentley & Sons, 201 
Belmont Ave., Toledo. Estimated cost will 
exceed $250,000. 


Pa.. McKees Rocks—Gordon Lubricating Co., 
Carnegie, has awarded the contract for an 
oil and grease plant hers to H. H. & J. 
M. Boor, Ist and Pennsylvania R. R., Car- 
negie. Estimated cost $125,000. 


Pa., Morrisville—Victor Chemical Works, 141 
West Jackson Blvd., Chicago, IIl., has 
awarded the contract for a 2 story 100x100 
ft. processing plant to Wininger & Shelby, 
Inc., 10 Rockefeller Plaza, New York, N. Y. 
Estimated cost $1,500,000. 


Tex., Anson—Manley Bros., Anson, will con- 
struct a gas compressor station near here 
Work will be done by force account. Es 
timated cost $85,000 


—~Cumulative 1947 


Proposed 


Contracts Work Contracta 

$9,016,000 2,784,000 

$1,625,000 11,042,000 36,971,000 
900 , 000 22,833,000 47,736,000 

1,250,000 16, 822,000 23 , 709,000 
998,000 302,667,000 140. 685 ,000 

1,500,000 5, 406,000 18,454,000 

15,330,000 41,312,000 49,155,000 


$21,603,000 $409,098,000 $319,494,000 


Tex., Houston—Gulf Chemical Co, Galena 
Park, has awarded the contract for the con 
struction of a warchouse, Unit 1, to R. P 
Farnsworth & Co., Inc., Bankers Mortgag: 


Bidg., at $78,426. 


Tex., Houston—Houston Natural Gas Corp 
Petroleum Bldg., has awarded the contract 
for eight plant buildings to Southwestern 
Construction Co., P. O. Box 1204. Est 
mated cost $300,000. 


Tex., Texas City—Petrol Terminal Corp. 
Texas City, has awarded the contract for 
improving and modernizing its gasolin 
plant to Catalytic Construction Co.. Texa 
City. Estimated cost $225,000. 


lex., Texas City—Stone Oil Co., Texas Cit) 
will construct a storage building for l 
products and materials and oi! products pipe 
line in vicinity of refinery. Work will be 
done with company forces. Estimated 


$110,000 and $90,000 respectively. 


Wash., Longview—Pacific Paperboard ( 
Longview, will construct 100x400 ft. and 
100x200 ft. buildings for newsprint m 
Work will be done by day labor. Estimated 
cost $1,000.000 


Que., Desbiens — At Raymond Paper Co., 
Desbiens, has awarded the contract for an 
iddition to its digester plant to Art Con 
struction, Ltd., 3 du Sacre Coeur St., St 
Joseph d’ Alma. Estimated cost $65,! 


Que., Gatineau Mills—Commercial Alcohols 
Ltd., 3176 Notre Dame St., E., Montreal, 
has awarded the contract for additions and 
alterations to its plant to Anglin-Norcross 
Quebec, Ltd. 892 Sherbrooke St., W., 
Montreal. Estimated cost $130,000 

Que., Montreal, E.—British American Oil Co 
Ltd., 866 Sun Life Bldg., Montreal, has 
awarded the contract for a fluid catalyst 
plant to Canadian Kellogg Co., Ltd., % 
Adelaide St., W., Toronto, Ont. Estimated 
cost $15,000,000 


Que., Montreal—Sherwin-Williams Co. of 
Canada, Ltd., 2875 Center St., has awarded 
the contract for a barrel storage and ship 
ping building to Foundation Co. of Canada 
Ltd., 1900 Sherbrooke St., W., Montreal 
Estimated cost $60,000. 


Que., Windsor Mills—Canada Paper Co. 
Ltd., Windsor Mills, has awarded the con 
tract for a wood preparation building # 
its paper mill to R. E. Stewart Construction 
Co., 266 Wellington St., S., Sherbrooke 
Estimated cost $75,000. 


* DECEMBER 1947 * CHEMICAL ENGINEERING 


| va 
Isl 
co" 
his 
is 
ons 
Co: 
val 
Eu: 
pra 
mu 
Eu 
one 
as t 
easi 
Her 
(or 
II 
supe 
II 
ing) 
the 
I\ 
Ww 
soon 
its g 
payil 
raw 
dolla 
can 
dolla 


THE RUHR— 
VALLEY DECISION 


ness the most important single spot on earth 

today is the Ruhr Valley of Germany—a 
valley no bigger in area than the State of Rhode 
Island. Upon recovery in the Ruhr hinges re- 
covery in Europe. Upon recovery in Europe 
hinges the peace of the world. 

No machine can run with its most important 
part missing. Western Europe without the Ruhr 
is a dead machine. Before the war, over half the 
coal and steel produced in the Western part of 
Continental Europe came from this one little 
valley. Today, the fact is that no other region in 
Europe has the technical skills and enterprise to 
produce the industrial supplies which Europe 
must have if it is to help itself back to a self- 
supporting economy. And, after observing 
Europe for many weeks, I am convinced that no 
one but the United States can successfully super- 
vise the rebuilding of the Ruhr. 

If you will keep four considerations in mind, 
as the international poli*icians gamble, you can 
easily tell whether the United States is playing 
its proper role in the rehabilitation of the Ruhr. 
Here are the four considerations: 


I. We are paying for the Ruhr rehabilitation 
(or the lack of it). 


II. We alone have the skill and enterprise to 
supervise its rebuilding. 


| Oe AMERICANS and for American busi- 


III. It will be a tough organizing job requir- 
ing money, hard work, and outright sacrifice on 
the part of management men and technicians. 


IV. We had better do it well if we love our 


children. 
I 


We are paying for rebuilding the Ruhr—or we 
soon shall be. The British now control the Ruhr, 
its government and its industry. They have been 
paying out about four hundred million dollars 
—American dollars—a year to buy the food, 
raw materials and equipment needed to rebuild 
the Ruhr. The British must spend American 
dollars for these supplies because the supplies 
can not be bought anywhere but in America. 
Thus far the British have, in effect, obtained the 
dollars which they spend for the Ruhr by draw- 


ing them out of the $3,750,000,000 loan which we 
granted Britain last year. 
Now the loan is fast running out. The British 
lack dollars and other assets. We must take over, 
directly or indirectly, the dollar expenditures 
for rebuilding the Ruhr. We shall pay for it. 
Therefore — 
II 
We should supervise it. The British have been 
running the Ruhr’s industry. They might con- 
ceivably suggest to Washington that they con- 
tinue to run it while we pay the bill. That we 
should never agree to. There is a sound old 
rule that he who pays the piper shall call the 
tune. 
Perhaps we would not need to invoke that rule 
if the British had done a good job reviving the 
industries of the Ruhr. They have done a poor 
job — physically and ideologically. 
The physical output of the coal mines and steel 
mills of the Ruhr in recent months was actually 
smaller than at the first of the year. Production 
of coal amounts to little more than half of the 
pre-war 127 million tons per year. Steel produc- 
tions limps along at one-sixth of the pre-war 
rate—far below the volume permitted even 
under the present low level-of-industry plan for 
Germany. 
Ideologically, the British Labor Government 
has tried to export to Germany the brand of 
socialism which is making such a dubious record 
at home. Foreign Minister Bevin —although he 
may now have misgivings about it —committed 
himself to nationalization of the Ruhr’s coal and 
steel industries. British representatives have 
pushed hard to get General Lucius Clay, our 
able military governor in Berlin, to agree to 
socialization of the Ruhr. So far, he has resisted 
this pressure, but our State and War Depart- 
ments and we as individuals must back him up 
to the limit if he is to continue to combat this 
pressure successfully. 
Even if the British government were not 
socialist, there would be good reason for ques- 
tioning the ability of Britain to rehabilitate the 
industries of the Ruhr. In recent generations, the 
British management class has shown itself more 
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interested in cartels, restricting output, and al- 
locating markets, than in full-steam, ingenious 
enterprising production. 

Certainly the British must remain full part- 
ners in the political administration of Germany. 
No one suggests anything else. However, their 
recent production record demands turning the 
job of revitalizing the Ruhr industries over to 
the nation which is paying the bill and which 
leads the world in production. 

If we have any faith in the business philosophy 
by which we have lived and prospered for 170 
years, we should demonstrate that that philoso- 
phy still is dynamic by taking up the burden of 
the Ruhr. 

Ill 

It will be a tough job. It will require men and 
supplies and money from the United States. It 
can not possibly be done in less than five years. 
A list of some of the necessary steps shows how 
hard it will be. 

A. Plans for socializing the Ruhr should be 
shelved quickly. The industries there should re- 
main in trusteeship for five years. Then the 
Germans themselves should decide their owner- 
ship; let us hope that by that time we can demon- 
strate to them that private ownership and private 
initiative mean high production, good distribu- 
tion and high wages. 

B. The top supervising management jobs— 
both the top policy and the top technical jobs — 
required outstanding business ability. That is 
why American business men must be willing to 
go to Germany, sacrificing comfort and leisure, 
and even income, if necessary. 

C. Germans should take over the management 
job at the operating level. The Germans are good 
technicians. They have a greater incentive than 
anyone else for getting the Ruhr back in work- 
ing order. That incentive should be harnessed. 

D. Special effort should earn special rewards. 
There is nothing wrong with the Ruhr (or the 
rest of Europe) that hard work will not cure. 
Before a man will work hard, he must feel that 
his work will advance him and his family. That 
simple motive, which powers our whole econ- 
omy, must be revived in the Ruhr. To revive it 
requires enormous ingenuity and work...a new 
currency ...a logical customs union...a sensible 
ration system ... enough food, clothing, housing 
and consumer goods so that the worker can buy 
something with his currency and his ration points. 

E. America will have to furnish a good share 
of these foodstuffs and supplies, Certain key items 


of equipment also will be needed. Only as we 
succeed in our job can this flow be diminished. 

F. A sensible priorities system must channel 
Ruhr coal and steel into those uses which, in 
turn, will further increase output. Repair parts 
for railroad cars should stand high on the list. 
Housing, coal equipment and machine tool parts 
should come ahead of the automobiles and per- 
manent steel bridges which at times have been 
accorded preference. 

German technical management of industry in 
the Ruhr— point C above — need not mean poli- 
tical control of the Ruhr by some future sov- 
ereign German state. As the French know, the 
Ruhr, next to the atomic bomb, is the most dan- 
gerous weapon in the world. It is the arsenal 
without which no European power, even Russia, 
would dare start a war. There is no sense in 
turning that arsenal back to the political con- 
trol of a nation which twice in 25 years used it 
for aggression. (And three times since 1870.) 
Surely we have enough resourcefulness to let 
the Germans who live in the Ruhr run the in- 
dustries there without turning political control 
over to a central Prussian state. 

This partial list shows how much hard work 
and statesmanship the United States must put 


into the Ruhr. But — 
IV 


We had better do it if we love our children. 
If we do not do this job—if we should pull out 
of Germany or fail there — we leave behind us a 
vacuum which neither Britain or France has the 
strength or ability to fill. Russia has the will and, 
if left unopposed, the power to fill that vacuum. 
Therefore, the day we fail or the day we pull out 
of Germany, the third world war takes a long 
step closer to us and certainly to our children. 
What greater incentive does any American need 
to work for than our success in this field? 

If we succeed, the western zones of Germany 
in conjunction with Belgium and Holland can 
become self-supporting in three to five years. 
That way lies recovery for all Europe. That way 
lies peace for the world. That way lies vindica- 
tion for the American business system in which 
we believe—the system of competitive private 
enterprise, with freedom for the individual and 
his initiative. 


President McGraw-Hill Publishing Company, Inc. 


THIS IS THE 6orm OF A SERIES 


7 

m 

Ww 

lo: 

co 

of 

wi 

th 

de 

mi 

| hu 

ica 

; pre 

thi 

In 

gat 

cor 

FA 

of 

hay 

L 

pea 

on 

Uni 

mai 

nee 

sam 

for 

the 

no 

whi 

ade 

up 

war 

muc 


WHILE DELAY— 


Russia Drives for the Atlantic 


west of the Iron Curtain it is later than 

you think. Unless the United States quickly 
mobilizes its own and other nations’ resources, 
World War II will be lost as World War I was 
lost — by no economic follow-through. 


r THE STRUGGLE to keep western Europe 


Millions of people in western Europe, living in 
cold homes or no homes at all, face another winter 
of near starvation. Some countries are absolutely 
without dollars to buy abroad the food and fuel 
they need for survival. Others slide toward that 
desperate state. 

In this welter of misery Russia grasps for do- 
minion over all Europe. Everywhere, as cold and 
hunger deepen and as men begin to doubt Amer- 
ica’s determination to help, Russia turns on the 
pressure. In France the Communists drive to over- 
throw the Government. In Italy they do likewise. 
In Greece Russia kills the United Nations investi- 
gating commission. In Trieste Tito elbows us out 
i the way. In Germany and Austria the Soviet 
commanders alternately stymie and flout the Allied 
governments. 


FACED WITH this bloodless attack, the leaders 
of western Europe and of the United States 
have not covered themselves with glory. 


Look, for example, at what the sixteen Euro- 
pean countries participating in the Paris meetings 
on the Marshall “plan” first proposed to the 
United States as a catalog of their needs. In the 
main it was simply an adding up-to $30 billion 

of what the various countries thought they 
needed to keep going in the same old way at the 
same old stands. There was no real start on plans 
for the mutual aid by European states which is 
the essence of a successful recovery program... 
no real start on plans to knock down the barriers 
which divide European trade into hopelessly in- 
adequate little pockets...no real plans to clean 
up currencies which deteriorate so fast nobody 
wants to work for them. In fact no plans to make 
people want to work. 

Meanwhile, what have our leaders offered? Not 
much more than one fine commencement speech by 


General Marshall, outlining a good idea, and a couple 
of carloads of statistics, with more to come. 

Not even a beginning has been made on the 
most crucial part of any European aid program — 
that of explaining to the American people what 
their part must be and why. It is true that not all 
the reports of all the statistical committees have 
been completed. They never will be. But it is also 
true that the broad outlines of what the United 
States must do to save Europe are already clear. 
And it is not simply to provide more dollars, al- 
though $12 to $16 billion more —the cost of 6 or 8 
weeks fighting in World War II — may be required. 

A far more basic requirement is leadership which 
will lift Europe out of the slough of despair and get 
recovery rolling. Without that leadership more 
billions for Europe will buy us nothing but more 
bitterness and remorse on both sides of the Atlantic. 


WHAT ARE the ingredients of that leadership? 
Here are a few: 


1. A bi-partisan program for European 
recovery. 


It should be so thoroughly understood and 
so overwhelmingly supported by both parties 
that playing politics with it will be like selling 
military secrets to the enemy. 

Truman and Vandenberg have failed mis- 
erably to develop and explain a complete pro- 
gram—one in which Europe and America can 
have full confidence. Nor have Taft and Dewey 
and other candidates for high office pledged 
that politics will stop at our shoreline. These 
men must speak out. To date Herbert Hoover 
alone has had the courage and vision to state 
a program. 


2. A mobilization of American food supplies. 


We must assure people at home and abroad 
that our crops, cut down by drought and 
heat, will be stretched to cover minimum 
European needs (with whatever help we can 
muster from other nations) without forcing 
still higher food prices here. 

Some food experts are comfortably con- 
fident that the stretching can be done. But 
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meatless and wheatless days, higher extrac- 
tion of flour from wheat and similar volun- 
tary conservation moves would make it surer. 
And they would demonstrate that a free 
country can mobilize itself to meet a very 
serious crisis. 


3. An understanding that relief is one problem 
and recovery another. 


Both problems must be solved. Relief emer- 
gencies must be met, some of them at once. 
But they must not black out the longer task 
of recovery. Italy illustrates the point. Italy, 
particularly the south, is flat broke. Help is 
needed right now to keep people from dying 
in the streets. But we must eventually do 
more than keep the Italian people alive. We 
must help them get back to useful work so 
that they can stand on their own feet. 


4. A steady insistence on results— which means 
that Europe must find a way to make its people 
want to work. 


In the U.S.S.R. they have a way to get 
things done. It is to liquidate those who do 
not work. In the U.S.A. we have a way to 
get things done. It is to create incentives to 
make people want to work. Western Europe, 
notably France and Britain, has fallen be- 
tween two stools. It has socialized away the 
incentives, and it does not yet, thank heaven, 
enslave the laggards. We should make it crys- 
tal clear that we have no designs on the na- 
tional “sovereignty” of others. But we should 
make it equally clear that we insist that those 
countries which receive our aid work hard 
enough to get results. To this end continued 
aid should be on an installment plan, each 
installment conditional on getting results. 
Otherwise more billions can easily disappear 
down the drain. 


5. Insistence on all-out self-aid by European 
countries. 


That is the constructive core of the Mar- 
_hall idea—-to help Europe to help itself. In 
his brilliant “Report on Germany” and how 
to get it “off the backs of the American tax- 
payer,” Lewis H. Brown, Johns-Manville 
Chairman, shows how the export of only 10 
million tons of coal a year from Britain to 
western Europe would speed industrial re- 
covery of the Ruhr immeasurably. There are 
countless other cases where effort in one 
European country—or a group of countries 
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—will break a big industrial bottleneck in 
another. We should insist that everything pos- 
sible be done to see they are broken. 


6. An agreement with Britain and France giv- 
ing us authority in western Germany equal to 
our responsibility. 

Britain is shifting to us most of the financial 
burden she has been carrying in the German 
occupation. Less directly we shall also be car- 
rying much of the French occupation load too. 
We must have authority in the economic field 
commensurate with our responsibilities. Other- 
wise the management of western Germany 
can poison Anglo-American and Anglo-French 
relations in addition to wasting resources 
we could use to promote general European 
recovery. 


It is truly said in the scriptures that the Lord 
loveth a cheerful giver. But it is not recorded any- 
where that anyone, including the recipient, loves 
a soft-headed giver. Hence as a capstone any pro- 
gram of aid for Europe should have machinery 
assuring ‘that only what is needed is sent; that 
what is sent does the job for which it is sent; and 
that arrangements are made for the recipients to 
pay back whatever they can. 


THE AMERICAN PEOPLE should be told 
clearly by their leaders that there is no assur- 
ance that the best possible program of eco- 
nomic aid for Europe will do the job. The time 


is very late. 


In France and Italy, as our help falters, the Com- 
munists right now are provoking strikes which will 
make the people’s suffering more acute. They hope, 
of course, to overthrow the governments in both 
those countries and to seize control. If Communist 
dictatorships are clamped on France and Italy this 
fall, Russia and her satellites will have advanced 
to the Atlantic. The Iron Curtain will have moved 
500 miles west — toward us. 

Americans should be clearly told, therefore, that 
not to undertake an immediate program for the 
recovery of Europe is to bring closer the greatest 
possible national disaster-—- World War IIL 


President, McGraw-Hill Publishing Company, Inc 
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ACT 


Frees “Slave” Labor 


old. Its full meaning is yet to be deter- 
mined by decisions of the National Labor 
Relations Board and the courts. However, on 
its face, the Act refutes the attacks made upon 
it by union leaders as hysterical and fanciful. 


Te TAFT-HARTLEY ACT is two months 


Management has had every provocation to reply 
to these attacks in kind. To the credit of the em- 
ployers of this country, they have not succumbed to 
that temptation. They have maintained a temperate 
attitude toward the new law and the problems it is 
designed to correct. This approach is right. But it is 
only an approach. 

Union leaders will want to settle for nothing short 
of repeal. Their attack on the Act has made some 
headway. It may be more effective as time goes on. 
Certainly the Taft-Hartley law will be repealed if 
management just sits tight and lets union leaders 
continue to confuse their followers. 

Management, therefore, must implement its pres- 
ent temperate attitude with a program of positive 
action. The Taft-Hartley Act must be made to work 
not because management wants it, but because it is 
fair to labor and management can do things right 
now to see that the Act works. Management can: 


I. Utilize every means at its disposal to ac- 
quaint the rank and file of union workers 
with the truth about the Taft-Hartley Act. 


II. Suggest amendments to the Act if expe- 
rience indicates that amendments are neces- 
sary. 

III. Use the law as little as possible in settling 
labor disputes. 


IV. Stand firm in its refusal to bargain away 
the rights accorded by the Act to workers, 
management, and the public. 


An examination of those four must’s will show 
why they provide management with its best program 
of action. 


I. 


Union members do not know what the Taft- 
Hartley Act provides. 


There is abundant proof of that statement. 
While Congress was still trying to write a law that 
the President would not veto, FACTORY magazine 


asked workers how they felt about major proposals 
in the pending House and Senate bills. Overwhelm- 
ingly they felt good. They were in favor of almost 
every individual provision that was finally incor- 
porated into the bill and passed over the President’s 
veto. 

The same story emerged from the national opinion 
poll made by the Opinion Research Corporation of 
Princeton, N. J. and published by Look magazine 
after the law was enacted. It showed that union 
members uniformly favored major provisions of the 
Act, but were strongly opposed to the Act itself, 

This inconsistency is easily explained. Instead of 
telling their members what the Act does for them, 
most union leaders have been condemning it as “a 
slave labor law” because it curtails the leaders’ power 
and recognizes the rights of the union member and 
the public. 

It is not a slave labor law. All of the basic rights 
accorded to labor by the Wagner Act of 1935 are 
preserved by the Taft-Hartley law. All of the unfair 
labor practices that were forbidden by the Wagner 
Act are still forbidden by the Taft-Hartley Act. 

Nothing in the law impairs labor’s right to bargain 
through representatives of its own choosing. 

The Wagner Act condemned as an unfair labor 
practice any effort by employers to coerce employees 
in the selection of their bargaining representatives. 
So does the new law. 

The Taft-Hartley Act merely recognizes rights of 
individual employees, of management, and of the 
public that were ignored by the Wagner Act. 

For example, while the Taft-Hartley Act continues 
the workers’ protection from coercion by employers, 
it also gives them new protection against coercion by 
unions. The individual worker is freed from the 
necessity of joining a union to get a job. He may 
still be required to join a union to keep his job, but 

not unless a majority of the workers vote for such a 
requirement in a government-supervised election. 

Some people think the Taft-Hartley Act is weak in 
protecting the rights of the individual worker. They 
think that membership in a union should never be 
made a condition for holding a job. This is true. 
However, the Act does restore to the individual 
worker some rights which were blotted out under 
the Wagner Act, just as it does to management and 
the public. 

A fair examination of the new law’s provisions 
will show that they spring from one dominating pur- 
pose: i.e., to re-establish equality before the law. 
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For example, under the Wagner Act union leaders 
were free to say whatever they pleased about the 
employer to his employees. The employer, on the 
other hand, was denied freedom of speech in talking 
to his own employees. Now freedom of speech is 
largely restored. 

Under the Wagner Act the employer was com- 
pelled to bargain with a certified union. Now the 
union must bargain, too. 

Under the Wagner Act, unions alone had the right 
to petition for an election to determine whether the 
petitioning union represented a majority of the 
workers. Now the employer also has the right to 
secure an election. 

These are features of the new Labor law that 
management must help workers understand. They 
must understand why the Act is not the “diabolical 
monstrosity” Philip Murray tells them it is. 

Some companies have already started to explain 
these things to their workers. Techniques are well 
established, and they are techniques that any com- 
pany can use. They include labor law digests in 
language workers can understand, supervisory con- 
ferences to cover points in the Act that affects the 
supervisor’s handling of his job, distribution of re- 
printed articles that point out how employees benefit 
from the new law, editorials in plant newspapers 
and magazines, and advertisements in local news- 


papers. 
Il. 


Management should take the lead whenever 
amendments to the Taft-Hartley law become 


necessary. 


For twelve years labor leaders wilfully opposed 
every attempt to correct obvious abuses in the Wag- 
ner Act. We have now proved that a labor law can 
be amended. Let us be sure that management does 
not resort to the same obstructionist tactics labor 
has always used. 

In carrying out its basic purpose to re-establish 
equality before the law, the Taft-Hartley Act makes 
it “unlawful ...for any corporation whatever or any 
labor organization to make a contribution or expen- 
diture in connection with” national elections. Cor- 
porations have long been so restrained. The novelty 
is the balancing restraint upon unions, which now 
have huge financial resources amounting to very 
many millions of dollars. However, the language of 
the Act may restrain the labor press from saying 
what it thinks about candidates, thus impinging upon 
the freedom of the press. Senator Taft has recog- 
nized this possibility. 

If it should develop that the Act inadvertently 
throttles freedom of the press—or misfires otherwise 
—management should take the lead in securing suit- 
able amendments to the Act. By assuming a com- 
pletely stiff-necked attitude toward any and all 
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changes in the Wagner Act, no matter how badly 
needed, the dominant labor leaders and their political 
outriders finally brought on the sweeping revisions 
provided by the Taft-Hartley Act. Management must 
not follow that example of stupid leadership. 


Il. 


Management will be wise if it uses the new law 
gently in settling labor disputes. 


So far employers show no disposition to use the 
law excessively. That is good. An analysis of the 
NLRB’s docket from August 22 to September 30 
shows that approximately 90 percent of the cases 
now before the Board were filed by unions and em- 
ployees — not by employers. 

We have been surveying employers, asking if they 
will have occasion to use their right to sue their 
unions. The answer so far is consistently, “no.” That 
answer frequently is accompanied by this remark, 
“We certainly hope not. We have no desire to con- 
duct our labor relations in the courthouse.” 


The desired result should be for the Act to produce 
only those law suits that are matters of vital prin- 
ciple. As many employers have remarked, the court- 
house remains the worst possible place to conduct 
labor relations. The best place is in the plant-—-by 
free collective bargaining between parties enjoying 
an equality before the law. The Taft-Hartley law 
will serve its most constructive role if it encourages 
this kind of collective bargaining. 


IV. 


Employers should not bargain away legal rights 
accorded to them by the Taft-Hariley Act. 


By bargaining away rights given them in that Act, 
employers serve only to upset a carefully created 
balance of equality before the law which is an essen- 
tial element of fair collective bargaining. 

Also, by bargaining away rights properly accorded 
to them, they let down those members of Congress 
who, in voting for the Act, braved continuous threats 
of political assassination by powerful union leaders. 
For their statesmanship in the complicated field 
covered by the Taft-Hartley Act these Congressmen 
deserve the support and gratitude of the whole na- 
tion—of management, of labor, and of the public alike. 

Fairly handled on all sides, the corrective force 
of the Act can be made a major bulwark of indus- 
trial freedom. 


President, McGraw-Hill Publishing Company, Inc. 
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a fork in the road. 


Straight ahead lies the familiar route of 
free collective bargaining. Except for an 
occasional side trip, labor has been travel- 


ing it for years. On this road the role of 
government is to act as traffic cop, remov- 
ing obstructions for all! travelers. 


The fork is the road of political action—the road 
to special privilege for labor. On it government 
is called upon to clear a special right of way for 
organized labor —to push aside all others. 

Which of these two roads will organized labor 
take? 

Most American labor leaders are now urging 
their followers toward political action. Their first 
objective is to “get” all members of Congress who 
voted for the Taft-Hartley Act. AFL plans to 
raise a $5 million political combat fund through 
contributions and a per capita tax on its mem- 
bership. CIO is soliciting $1 donations for polit- 
ical action from its 6,000,000 members. 

For their own sake, however, as well as for the 
welfare of the country as a whole, the rank and 
file of organized labor will do well to stop, look 
and listen before they turn their unions into 
political action squads. If they examine the facts 
for themselves, they will make two significant 


discoveries: 


POLITICAL 
Labor’s Blind Alley 


HE approach of the 1948 elections 
brings organized labor in America to 


I. Political action is a blind alley for labor. 


II. The Taft-Hartley Act is an essential 
bulwark of free collective bargaining. 


A brief discussion of these two statements will 
show what they mean to organized labor. 


I 


Political action is a blind alley for labor. 


If there is any doubt about that statement, a 
good way to dispel the doubt is to look at Euro- 
pean countries where organized labor has been 
following a political action line. 

Britain, where the Labor Party is in power, is 
such a country. How is labor faring there? Meas- 
ured by the good things money buys, the average 
hourly wage in Britain is less than two-thirds of 
what it is in the United States. Part of the differ- 
ence may be accounted for by the fact that the 
British Isles are poorer in natural resources than 
the United States. Another reason is the war dam- 
age to Britain’s plants. 

But there are two other big reasons why the 
British wage earner is far behind the American 
worker in enjoying the good things of life: 


1. The incentive to produce has been dulled by 
vote-catching programs which promise eco- 
nomic security and a levelling of incomes. 
Lulled by promises of cradle-to-the-grave 
security and discouraged by high taxes, the 
British have descended to a state neatly de- 
scribed by the London Economist: 
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“Nobody gains anything from activity or 
suffers anything from inactivity.” 

2. To run a program like Britain’s requires more 
and more government functionaries. Civilian 
employees of the British government have in- 
creased by 50% since before the war, putting 
one worker out of ten on the government pay- 
roll. More and more people stop producing 
and spend their time instead cutting up what 
others produce. The result is smaller produc- 
tion, higher taxes and lower real wages. 

The British Labor Party must accept most of 
the responsibility for this sorry state of affairs. 
It is due primarily to a program of political action 
by organized labor which promised the individual 
worker security and equality of income—but 
which can not deliver either because the incen- 
tive to work is gone. 

The lesson for American wage earners is clear. 
Political action by unions to enforce the economic 
fallacy of more-and-more-for-less-and-less will 
end by impoverishing the working man—and 
bringing the nation to ruin. 

Unions exist for collective bargaining, not for 


politicking. 
Il 


The Taft-Hartley Act is an essential bul- 
wark of free collective bargaining. 


Bargaining works satisfactorily only when both 
parties— management and labor—think they are 
getting a fairly even break. 

Management was very sure that the Wagner 
Act, as administered from 1935 to 1947, was giv- 
ing employers the short end of the stick. Further- 
more, management’s feeling of frustration was 
no whim. It was justified by case after case where 
rights were granted to organized labor with no 
counterbalancing recognition of the rights of 
management, of individual workers or of the 
public. 
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The Taf‘-“artley Act goes a long way toward 
establishing equality in employer-union relations. 
It may fall short of doing a perfect job. As a sub- 
sequent editorial in this series will show, it leaves 
virtually untouched the public menace of indus- 
try-wide bargaining and labor monopoly. And it 
leaves unprotected what should be the individ- 
ual’s right to hold a job without joining any 
particular organization. But it does provide some 
major safeguards for collective bargaining by 
striking at abuses. 

Organized labor, therefore, has no cause to 
damn the members of Congress who voted for the 
Taft-Hartley Act. True, the law will check what 
has been an uninterrupted march of the labor 
union bosses toward absolute power. It will do so 
just as laws in the past~The Sherman Anti-Trust 
Act, for example —have checked management 
when it was too greedy. And, as the first section 
of this editorial points out, the time has come 
to check the march of the big labor bosses. 
Fundamentally, the Taft-Hartley Act gives free 


‘ collective bargaining a new lease on life. The old 


lease was running out because the Wagner Act 
stacked the cards against employers, against in- 
dividual workers, and against the public. 


The road to free collective bargaining is 
now clear of many of the most menacing 
obstructions. [t is the only road for labor 
to take in its own self interest. Union work- 
ers who let their leaders lure them down 
the blind alley of political action will do so 
at their own peril —and at the peril of this 
great industrial nation. 


President, McGraw-Hill Publishing Company, Inc. 
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master gpeedranger® are providing rhe correct range of variable 
speed for every operation every operator or for each 
change in the consistency or shape of the material being processed 
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